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6 қ 0 
Ms people besides psychologists are interested 
in intelligence and intefligenceg tests, and it is 
for them that this little book is intended. The subject 
is of special importance to students of Psychology, 
teachers, schpol medical officers and clinic workers, 
but this Л е is not addressedsto them alone. It was 
written for all members of the general public who are 
interested in the nature and assessment of intelligence. 
Since this book was first published there has been no 
|! ubstantial change in the theory of intelligence or in the 
-inciples on which intelligence tests should be con- 
structed. Consequently, there has been по need for 
any radical alteration in the text. It is true that Burt, 
| Termán, Thurstone and Thomson, who, withSpearman, 
orm an unrivalled quintuplet in this branch of psycho* 
ogy, have all recently published new books, which are 
rasterly in their depth and scope. But each of them 
as continned tg move along the lines that he had laid 
own before I originally prepared this monograph, and 
Il that I have had todo in this edition is to bring. ту 
2ferences up to date. i 5 " 
What has Seen most noticeable during the intervening 
ears is the growing appreciation, of the value of intelli- 
;ence in all departments of life, and the rapie tension 
Mf the use of tests of intelligence and of other mental 
qualities. Such tests are now being widely used in 
educational guidance and selection. Most Local Edu- 
cation Authorities include a test of intelligence as one 
of the elements in their procedure for assessing the 
suitability of boys and girls for different types of educa- 
tion, Intelligence tests are also playing an important 
part in the allocation of men and women to the duties Ţ_ 
for which they are best fitted in the Services. Тһе War 
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__Office, for example, has established a Directorate for me 
“Selection of Personnel, Which is staffed by psychologists, 
and every man who enters the Army, and every girl 
who goes into the A. T. S., is given an intelligence 
test as well as tests of special abilities, attainments and 
temperamental traits. Nor are similar arrangements 
lacking in the Navy or the Air Force, or the Civil Service, 
Numerous references to books and articles are given 
in footnotes at appropriate places in “һе «ext, "l'hree 
of the books may be specially mentioned here: 
Spearman’s Abilities of Man, whose importance is 
fundamental; Macrae's Talents and Temperaments, to 
which I was much indebted in writing the earlier 
pA’ of Chapter V; and "Vernon's Measurement of 
Abilities, which is recommended for further reading, 
particularly by chose who are interested in the statistical 
techniques that mental measurement involves. 
е К. K. 
THE UNIVERSITY, 
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CHAPTER I 
INTRODUCTORY 


«Тһе simple mind and manly air, 
Not Brains so much as Breeding, 
With joie Зе vivre and savoir faire, 
Are constantly succeeding." 
A. P. Ненвевт: The Englishman. 


Т has often been observed that, while in France 

intelligence is an object of admiration and dtipht, 
in Great Britain it is apt to be suspected and dispraised. 
The attitude of the French is said to be shown by 
their'pleasure in discussions, their insistence on pre- 
cision and clarity of expression, and their extreme 
sensitiveness to the adjectives s/upide and ridicule. 
Our different attitude is revealed by our emphasis әп 
character and conduct, our marked preference for the 
clean heart to the clear head, our preoccupation with 
the useful and the moral, and our depreciatory use of 
the words ‘clever’ ‘intellectual’, and ‘highbrow’. 
Clearty, we do not value intelligence for its own sake; 
we regard ‘mere’ thinking as а distraction from prac- 
tical activity, and even as a danger tosu, cherished 
convictions. ‘The Englishman,’ says Madariaga, who 
knows us, ‘mustrusts thought.“ 

Nowhere is our emphasis on doing rather than 
thinkihg more evident than in the public pronounce- 
ments of some of our distinguished countrymen... Some 
years ago a bank manager of high standing informed 
The Times that ‘the wonderful old gentlemen’ who 


1 Englishmen, Frenchmen, Span‘ards, p. 116. 
? December, 24th, 1932. 
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were at the head of the private banks owed their whóle 

“success to their ‘undoubted character’, and to the fact 
that they ‘came from good families’, and conducted 
their business ‘with the greatest possible dignity’. In 
his view, these eremplar$ were in no way handicapped, 
but were actually aided, by having had ‘no special 
training’, and by having never acquired more than ‘a 
very little technical knowledge’. % 

About the same time a large number of eminent 
business men were invited to express their views on the 
qualities that make for success in commerce. With 
only one or two exceptions, they all tended to disparage 
special training, to make only a casual reférence to the 
necu for ability, and to bring into special prominence 
those qualities of character extolled by Samuel Smiles. 
It is true that these opinions were suitably described 
as ‘scarcely more ‘Illuminating than the remarks com- 
monly made by centenarians when invited to explain 
the secret of longevity’; but they nevertheless reflect 
tLe English tendency to rate action and character above 
intelligence. " ‘ , 

Мг. Е. L. Lucas believes that ‘the English instinct 
to rely on instinct’ comes out -iearly in our attitude 


to all training and education: We still value’, he says, 


for the flower of our youth the playing: fielde above 
the laboratories of Eton; for the flower of our army, 
Chelsea barack-square above aeroplane and tank.'? 
And certainly the utterances of some of our elder 
statesmen and head masters, especially on speech-days 
and other such occasions, seem to support his view, for 
in them the value of the intellect is often minimized, 
and the value of character, and of the activities that are 
held to form it, is given first importance. Our itch 
for sitting in moral rather than intellectual judgment 


1 Macrae, Talents and Temperaments, p. 148. 
2 Life and Letters, Vol. VII, p. 9. 
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is also exhibited by our panegyrics and obituary notices _ 
in which we formally record thé great man's abilities and 
achievements, but-lavish praise on his kindress, his 
amiability, his modesty, his jus generosity, and 
his staunchness to his friends.“ 

'There are signs, however, that our belittling of 
intelligence is decreasing. Before the advance" of 
modern ѕсіелсе, which is so conspicuous in modern 
war, it seems a dittle out of date, and some people аге 
asking uneasily whether the lives of both individuals 
and communities would not be improved, and their 
safety more effectively secured; by a greater reliance 
on controlled and directed thought. For example, a 
distinguished Fellow of All Souls, regarding "Lord 
Elton's recent praises of character as excessive, writes: 
‘As if we didn't hear about character ad nduseam in 
English education already, when what the nation needs 
is to set more store by intelligence and clear thinking.“ 
No doubt we have not yet come to regard intelligence 
as something delightful in itself; the frank passion fór 
the intellect which is said to be characteristic of the 
French doés not flourish among us; our prevailing 
attitude is still one of distrust. But we are at any "ate. 


beginning to realize that(intelligence is a useful means X 3; 


of getting Work done—a necessary апа serviceable 
instrument for furthering опг practical desires, j in war 
as well as peace, 

Ezonomists speak of resulis to be ‘achieved by 
‘deliberate, conscious control’, Eyer in business there 
is a small but growing group of men who believe that 
trading'is a calculable, not an incalculable, affair, where 
rigorous, constructive thinking is indispensable. These 
men, of course, do not decry courage, or energy. 
Or conscientiousness; they realize that these and 
Other qualities of character retain their immense and 

! Rowse, The New Statesman and Nation, May 23rd, 1942. 
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undisputed value. But they do point out that courage 
"and energy are never more successful than when guided 
by calm and penetrating foresight: and, as regards 
tonscientiousness, they suggest that even the most 
active conscience? needs "to be enlightened. In their 
eyes, too, the old buccaneering ‘captain of industry’, 
whó relied solely on a masterful manner, a magnetic 
personality, and blunt common sense, is al.most a figure 
of fun. They know that to-day the susces3ful business 
man is often neither domineering nor magnetic, that 
he must work hard at solving problems, and that one 
of the main requirements is trained ability. 

The same change of attitude—a decreasiig deprecia- 
tion’ of intelligence—may also be discerned ?п many 
other aspects of our life. In present-day education, 
for example, thé adjectives ‘conceited’ and 'priggish" 
are not inevitably! applied to the boy that excels 
mentally; in some instances, indeed, he even receives 
moderate approbation, which brings him at least 
within measurable distance of the boy that excels at 
games. And teachers, though they still clap loudest 
when they are exhorted not to neglect the'training of 
character, are increasingly alive to tite fact that theyshould 
also detect, release, and ‘develop their pupils’ abilities. 

For these reasons and others, employer’, managers, 
and teachers, as well as the military authorities, are 
paying much'Inore attention to intelligence, and to its 
measurement, than they did. Moreover, if we ray 
judge from the publicity that modern intelligence tests 
have acquired, there is little indifference to the subject 
even among people for whom it has no special, pro- 
fessional Importance. Parents, in particular, realizing 
that in their own children, as in all human beings, 
intelligence is important as well as good manners and 


intentions, evince а growing interest in the nature and 
assessment of mental capacity. 


( E 
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Іп the later part of this book we shall deal with 
intelligence tests—with the Ways in which they аге> 
constructed and verified, and with the purposes for 
* which they are being profitably employed. But first 
we shall deal with the natur* of intelligence itself—, 
a matter about which there is divergence of opinion. 
It may seem strange that it should be possible to 
measure, even approximately, something whose funda- 
mental nature is differently defined by different people. 
But there is no real inconsistency here—any more 
than there is inconsistency in the fact that electricians 
can measure the strength of an electric current when, v^ 
they are unable to define electricity. Indeed, some 
psychologists would hold'that analysis and definition 
of such basic concepts as intelligente are outside the 
province of psychology, whose functien is confined to 
the déscription and measurement of mental phenomena 
and the discovery of regular sequences and correlations 
among them. With this view, however, we are not in 
agreement. For the practical purpose of dee of | 


intelligence, it may well be that full knowledge of its 
nature is urinecessary. ‘Terman is no doubt right when 

: he says that ‘to demend that one who would measure 
intelligence should first preseat а complete definition 
Ф of itis quite“ unreasonable'./ But science does not 
exist to serve practical purposes alone, and study of 

the nature of intelligence is an іппрогбағе part of the 
science of psychology, just as study of the nature of 
electricity—though possibly of little practical value to 
engineers—is an important part of the science of physics. 

But before we set forth what the psychologist has 
discovered about the nature and measurement of 
intelligence, one further preliminary remark needs to 

be mide. Readers of this book will have observeu 
that, unfortunately, intelligence is one of those tonics 


4 1 The Measurement of Intelligence, p. 44. 
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that many people regard with some degree of fear and 


“consequent prejudice. Even those who depreciate the 


intellect, usuaily want to be—or at least to be thought 


а 0 be—more intelligent than they really are. ‘hey do 


м 


not welcome thg suggestion that intelligence can be 
defined, and that their own intellectual capacity can 


,besassessed and compared with that of other people. 


They therefore tend to place intelligence under a taboo, 
to discourage its systematic study, ара vo decry any 
attempt to devise instruments by which an individual’s 
intelligence may Бе measured. They seck to preserve 
their complacency by condemning what they think may 
undermine it. à 

"Тһе same holds good for character. There, too, we 
find stern opposition to any view that appears to under- 
rate the avorthiaess of human nature. It seems that, 
at all costs, peopla must retain their self-esteem. If, 
for example, any one invented, and offered for sale, a 
cheap appliance, which could infallibly detect deceit- 
fulness and other unamiable traits, he would probably 
be the victim first of ridicule and then of angry abuse; 
and vigorous attempts to prevent the use of his 3pparatus 
would undoubtedly be made. Я 

This book, however,. deals exclusively -vith intelli- 
gence, and we are not at present concérised with the 
prejudice that unflattering theories of character normally 
excite. It isin regard only to the intellect that an 
open mind is needed here; and, of course, in making 
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‘> CHAPTER II 
THE TWO-FACTCR TEEORY 


The frank adoption of Two Factors would seem to supply 
an adequate basis—the only one possible—for a unified science 
of all human ability.’ --С. SpearMAN: The Abilities of Man. 


Ie considering the nature of intelligence, we come at 
once to Spearman's discovery that there is a common 
element in all our cognitive abilities. This discovery, | 
which illuminates the whole problem "of intelligence, | 
is part of his famous two-factor theory—the theory 
that every different intellectual activity involves a v 
general factor, which it shares with all cther intellectual | 
activities, and a specific factor, which it shares with | 
none. 

This two-factor theory, which rests on experimental | 
observations and mathematical reasoning, was first put 
forward ir 1904, nearly forty years ago. Spearman 
then exp:esséd it in the statement that ‘all branches 
of intellectual activity have in common one юва) 


„1 t г, H 
mental function (or group of functions), whereas the ~ 


remaining or specific elements seem in every case to} 


be wholly different from that in all the others., And 
at that early stage of his researches he exptéssly pointed 
out that ‘it must acquire a much vaster corroborative 
basis before we can accept it even as a general principle 
and apart from its inevitable corrections and limita- 
tions',?* For a long time, while this ‘much vaster 
corroborative basis’ was energetically being sought, 
the theory was made public only in a very fragmentary. 
м 


1 American Journal of Psychology, Vol. XV, p. 284. 


2 Ibid, 
7 * 1 j 
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manner, and_ erroneous interpretations were not 

uncommon, (In 1027, «however, it was clearly and 
admirably expounded in The Abilities of Man; and in 

that book Spearman declared that ^it has nevér from 
the very beginnjng undergone any substantial change 
whatever: only a continual development of more detail ; 
in particular, an unceasing increase of exactitude and 
cogency '.1) ^ 

Spearman's conclusions about cggnitive abilities 
are derived from his discovery that these abilities 
аге correlated with each other in a special way. 
Accordingly, to understand his evidence and argu- 
ment, we must first understand the. concept of 
correlation. й ‹ 

We Беріп with the fact that between variations in 
опе thing and wyariations in any other there must be 
some positive or negative relationship, or no significant 
relationship at all. Between variations in temperature 
and variations in the height of a column of mercury 
19 a thermometer there is a positive relationship, since 
increases in the one are paralleled by increases in the 
other, and decreases by decreases. Between variations 
in the amount of sand in one bulb of an hour-glass 


апа variations in the amount of sand in the other bulb * 


there is а negative relationship, since increases in the 
one are paralleled by decreases in the other, and 
decreases by. increases. And between variations in the 
length of eyebrows and variations in kind-heartedness 
there is probably no significant relationship, either 
Positive or negative; 
tatisticians use the term ‘correlation’ to ever all 
these different’ ways in which Variations in one thing 
may be related to variations in another. They speak 
jf “positive correlation’, of ‘negative correlation’, and 
of. absence of correlation’, And they recognize that, 
1 Ор. cit., p. 83. 
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whether positive or negative, correlation varies in degree. 
While there is positive correlation, for example, both 
between, temperature and thermometer-íeadings and 
between the height and the weight of a representative 
sample of human beings, it is &igher ån the first case 
than in the second. 

Statisticians have also devised a number of methods 
by which the degree of correlation between two variables 
may be determined. The usuai, method is one that 
results in expressing the degree of correlation by a 
coefficient, which varies from 1 down to o, according 
as the correlation varies from perfect positive depen- 
dence to perfect independence, and from o to 1, 
according*as the correlation Varies from perfect indepen- 
dence to perfect negative dependence. Thus the 
coefficient of correlation between temperature and 
thermometer-readings is 1; that between the height. 
and weight of a representative sample of human beings 
is positive but less than 1; that between length of eye- 
brows and kind-heartedness is probably insignificant’ 
and that between the amount of sand in one bulb of 
an hour-glass and the amount of sand in the other bulb 
із — 1. The coefficient of correlation is symbolized ру 
che letter 7; and, usually, the coefficient of correlation 
between, two Variables, а and b, is expressed as rab. 
With this general knowledge of, what is meant by 
correlation, and by the coefficient of correlation, we 
may now turn to the experimental data that have led 
to the two-factor theory. Р 

Spearman began by discovering that when he 
examined measurements of any cognitive abilities— 
abilities that have to do with the thinking or intellectual 
aspect of the mind, and not with feeling or desiring— | 
and caléulated their coefficients of correlation, these 
coefficients tended towards a -peculiar and orderty 
arrangement. This arrangement is expressed іп the 
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following formula, where a, b, c, and d denote any four 
of the measured abilities: 


ғ Wap X Ted) — (Taa X Tye) = о 
This formula is called the ‘tetrad equation’, and the 
value of its left*side thé ‘tetrad difference’, 

For the sake of illustrating what is meant by the 
tetrad equation, let us suppose that we have measured 
five cognitive abilities: the ability to draw inferences, 
the ability to complete sentences, the ability to con- 
tinue series of numbers, the ability to supply synonyms 
of given words, und the ability to code messages. Let 
us suppose, further,:that we have calculated the co- 
efficient of correlation between every one of the five 


abilities and each of the other four, and that these 
coefficients are as follows: 


— — ` 

Irferences | Sentences | Numbers | Synonytus | Codes 

Inferences . — 42 35 28 21 
"Sentences. “42 — 30 24 18 
Numbers. 235 30 - cgo 15 

r 
Synonyms . 28,| -24 * = 12 
х 
Codes . i "2 18 "I5 | 12 = 


This table of coefficients satishes the tetrad equation. 
If we take any four of the abilities, and name them 
4, b, с, and d, we find that (га) X та) — Cad X Toe) 
= o. For example, let a denote the ability- to code 
messages, b the ability to complete sentences, с the 
ability to draw inferentes, and d the ability to con- 
tinue series of numbers, Then the tetrad equation 
becomes З | 

(18 X 35) — (15 x 42) =0 


À 
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Similarly, let а denote the ability to supply synonyms, | 
b the ability to continue series of numbers, c the ability 
to draw inferences, and d the ability to complete 
sentences. Then the tetrad equation becomes 

(20 X 42) — (24° 35) о 
We have considered only two sets of four abilities; hut 
any set of four will be found to satisfy the tetrad equation. 

At the begilining, of course, Spearman had relatively 
few measuremeiits of abilities? But he and his 
colleagues have.since collected and analysed a vast 
number of measurements, comprising a great variety 
of intellectual processes. And in The Abilities of Man, 
where he, reviews all this co-operative work, he sums 
up its results by saying that, except where ‘the way 
of sampling, or the administration of the tests, or the 
procedure of marking has been vitiated by illegitimate 
influences’, measurements of all kinds of cognitive 
abilities satisfy the tetrad equation.! 

So much for the factual basis with which Spearman’s 
researches have provided him. In itself, and at the 
first blush; it ray seem somewhat unexciting. Its 
importance lies in the conclusion which it is said to 
entail. (by mathematical reasoning, Spearman claims 
to show that, since measurements of different abilities 
satisfy the tetrad equation, there must be in each of 
these abilities a general factor, Which is common to 
them. all, and a specific factor, which is confined to 
the particular ability in question. This, as we saw, 
is the two-factor theory. If Spesrman be right, it 
necessarily | follows from the application to observed 

1 Ор. cit, p. 159. Іп actual practice the tetrad equation is 
never found in its perfect form. ‘This is because our coefticients 
of correlation, being based on the measurement of samples, аге, 
inevitably influenced by the errors of sampling, and so cannot 
yield a tetrad difference of precisely o. "Тһе tetrad equation is 


satisfied, however, when the tetrad difference has just such a 
value as the errors of sampling are likely to produce. 
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correlations of a mathematical theorem, whose proof 


‘has gradually evolved through various stages of 
completeness, and may now be regarded as complete’. 

A little reflection will show that abilities which are 
each divisible dato two factors, general and specific, 
must satisfy the tetrad equation. Every such ability, 
since it partly depends on the general factor, is posi- 
tively correlated with it to a greater cr less extent; 
abilities that depend,*much on the general factor are 
highly correlated with it, while those that depend most 
on their specifie factors are only slightly correlated 
with the general factor. Further, since any two such 
abilities are both correlated with the general factor, 
they must be gorrelated with each other) If, for 
example, the ability to draw inferences is correlated 
with the general factor to the extent of 7, and the 
ability to compléte sentences is correlated with the 
general factor to the extent of -6, then the ability to 
draw inferences is correlated with the ability to com- 
Plete sentences to the extent of -7 x 6, іс. 42. 
Suppose now that we have five abilities the same 
five as we considered before: the ability to draw 
inferences, the ability to complete sentences, the ability 
to continue series of numbers, the ability to supply 
synonyms, and the ability to code messages, Suppose, 
further, that they are correlated with the general factor 
to the extent of -7, -6, *5, 4, and +3 respectively, Then, 
for example, the ability to complete sentences will be 
correlated with the ability to supply synonyms to the 
extent of -6 X 4, i.e. -24, and the ability to continue 
series of numbers will be correlated with the ability to 
code -messages to the extent of 5 X 3, іе. . 15. In 
short, the coefficients of the correlations of the various 
possible pairs will be those set out in the table én p. 10, 
which, as we saw, satisfies the tetrad equation, 

1 Ibid., p. 75. 
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Spearman’s proof of the two-factor theory moves a 
backward from this result. He claims to, have shown 
not only that abilities which are divisible inso two 
factors, general and specific, necessarily satisfy the 
tetrad equation, but also, cohverself, that abilities 
which satisfy the tetrad equation are necessarily 
divisible into the two said factors. 

(For us, «НЕ important feature of the two-factor 
theory is its statement that a general factor enters 
into all our cognitive abilities and underlies all our 
thinking. This general factor is iniportant because 
we can identify it with intelligence. Spearman him- 
self names it g. He thinks.that the word ‘intelligence’ ғ 
has become “а mere vocal sound, a word with so many 
meanings that finally it has none', and he tries: to 

| avoid its use. Still, he does explicitly identify g with 

intelligence in more than one passage, and, as we shall 

‚ see, this identification is fully justified.) 

Here, however, we should note that the two-factor 
theory has not been everywhere accepted. In the 
United States, for example, it was long attacked by | 
Thorndiké, whose early investigations led him to the 
view that the mind is ‘a host of highly particularized 
and independent faculties’? But Thorndike later 

^ changed’ his position. In The Measurement of Intelli- 
gence, published in 1927, he abandoned his former view, 
and searched for a ‘unitary fact —or general factor— 
underlying our various intellectual abilities.* 

uf In Britain, Spearman’s most active critic has been 
Thomsqn.“ He admits that abilities which аге each 
divisible into two factors, one general and the other 


! bid, p. 14. А 

* Educational Psyghology, 1903, p. 39. 

3 Cf. op. cit., p. 412. ғ 

4 Cf. Brown and Thomson, The Essentials of Mental Measure- 
ment, and Thomson, The Factorial Analysis of Human Ability. 
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specific, must satisfy the tetrad equation, but denies 
that, conversely, abilities which satisfy the tetrad 
equation must each be divisible irto two factors. In 
other words, he attacks not the observed correlations 
from which thé two-factor theory is derived, but 
Spearman's inference from them. In Thomson's view, 
the two-factor theory, although it does account for the 
facts, is not the only possible explanation. ‘The facts 
can also be explained by the hypothesis that there are 
‘group’ factors, each of which is common to a limited 
number of diffefent intellectual abilities, and is there- 
fore less restricted in its range than any of Spearman's 
specific factors, and yet not of universal range as is 
Spearman’s general factor. 

Thomson’s | criticisms, © however, were directed 
against Spearman's first proof of the two-factor, theory, 
not against that which was communicated to the Royal 
Society in 1922, and later set out in The Abilities of 
Мап. And it is to be noted that not only Spearman 
but also such other competent judges as Garnett, 
Brown, and Irwin, believe that conformity! to the 
tetrad equation is a sufficient as well as a necessary 
condition of the existence of the general factor, 

Moreover, a considerable measure of agreement be- 
tween the disputants seems to have been achieved. 
Spearman still claim: to have proved that each of our 
intellectual activities depends partly on a general factor, 
which underlies them all, and partly on a specific factor, 
which zn its entirety is peculiar to the activity in question. 
But he agrees that a specific factor may contain elements 
that are present in some others; he admits that, in 
certain instances, specific factors to some extent over- 


1 Cf. papers quoted by Spearman, op. cit., Appendix. 


3? Cf. Brown and Stephenson, British Journal of Psychology, 
Vol. XXIII, pp. 352-70. 


3 Cf. ibid., pp. 371-81. 
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lap to form broader functions or ‘group’ factors. Thus е. 
the specific factor, the special ability, which, in addition 
to general intelligence, is required in learning French, 
partly consists of verbal ability, which is a group factor 
that enters into all mental opefations Pnvolving words. 
Some of the specific factors, however, appear to,be 
highly specific. Different types of imagery, for example, 
show little sign of depending on any second common 
factor—such as?'imaginative àbility', which, if it 
existed, would be a group factor—in addition to the 
general factor, or intelligence, whith underlies all 
cognitive activities of the mind. 

The most firmly established group factors appear to + 
be (1) verbal ability; (ii) numerical ability; (iii) mechan- 
ical ability; (iv) musical ability; (v) logical ability; 
(vi) the capacity for sustained intellectual effórt; (vii) 
certain forms of memory— not memory in general, but 
the ability to remember material of a special kind, as, 
for example, the ability to remember words, the ability 
to remember things, and the ability to remember ideas; 
(viii) the ability 20 change quickly and effectively from 
one mental task or train of thought to another; and 
fix) the different group factors that enter into che 
different types of school work—literary, scientific and 
manual.* 


1 Cf. Vernon, The Measurement of Abilities, pp. 166-9, and 
Burt, The Factors of the Mind. 
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a CHAPTER Ш + , 
THE NATURE, OF INTELLIGENCE 


‘While the teacher tried to cultivate intelligence, and the 
psychologist tried to measure intelligence, nobody seemed to 
know precisely what intelligence was.'—P. В. BALLARD: Mental 
Tests. Pd & 


9 may therefore be regarded as having 
shown that intelligence enters into all our cognitive 
abilities. And this is a most important discovery, in 
the light of which, as Burk has said, ‘the whole basis 
of, our intellectual life becomes far casier to analyse’. 


But tho question still remains: How is intelligence to 
be defined? 


THE DEFINITION OF INTELLIGENCE 


i 

| 

| 

| 

| 
M | 
. 7 We suggest that intelligence is the ability, when we 
have some aim or question in mind, (а) to discover the 
relevant qualities and relations «of the objects or ideas 
that are before us, and (b) to evoke othet relevant 
‘ideas. In other words, it is the capacity’ for relational, 
constructive thinking, directed to the attainment of 
some end. The man of high intelligence is one who, 
faced with .a problem, can seize upon the significant 
aspects of the objects or ideas before him, and can 
bring to mind othef ideas that are relevant. 

It will make the meaning of this definition clearer 
if we: consider three concrete examples—three simple 
tasks which would be universally admitted to involve 
intelligence, and which are, in fact, of the type com- 
nionly used in intelligence tests: | 

1 Philosophy, Vol. II, p. 560. 
16 
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(i) A child is asked to say in what way a snake, a, 
cow and a sparrow (or a book, a teacher and а news- 
paper)are alike. Clearly he must consider the qualities 
of the three things and discern one that they all possess. 
Only the common qualities ale ‘significant’; the ways 
in which the three things differ are beside the point— 
it is to the relation of similarity between them that the 
child must direct his mind. Success lies in selecting 
and attending to the qualities“ and relations that аге 
relevant to the question asked. It requires the first 
of the two abilities that enter into intelligence. 

(i) A child is given an “орровИев” test, in which 
he is provided with a list of words and asked to supply 
their opposites. Here what is required is, not the 
ability to discover relevant relations between given 
items of knowledge, but the ability; when' given a 
particular item (e.g. black) and a"particular relation 
(oppositeness), to think of that item which is related 
to the given item by the given relation. This process, 
known as the ‘eduction of correlates’, involves the 
second of the awo abilities that are included in our 
definition of intelligence. 

(iii) A child is аѕкей what is related to blood as white 
is related to snow. He must first discern the relation 
between white and snow and then determine what is 
related to blood by this relation.- In this instance both 
the ability to discover relations and the ability to educe 
coríelates are required. d 

We have taken simple examples. But the same 
principles apply to more complicated cases. However 
simple ог difficult a task may be, its solution, іп so far 
as it involves intelligence, entails, we suggest, either 


or both of the abilities that our definition embraces. . 


Те intelligent government of a nation, the intelligent 
management of a large bus:ness organization, the 
intelligent carrying out of scientific research, the 
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intelligent study of literature or life, the intelligent 
running of a house, and the intelligent building of a | 
rabbit-hyitch—all these activities, ir requiring intelli- 
Hence, require directed, relational, constructive think. 
ing. In every бизе intelligence consists, as we have 
said, in the ability to discover the significant aspects 
of what is before our mind, or in the ability to educe 
relevant correlates, or in a combination ef both these 
abilities. $ : i 
Our definition of intelligence, then, is one that 
results, from an examination of examples of intelligent 
activity. But this is not the only ground for its 
acceptance. It is also strongly supported by the 
researches of Spearman. The two-factor theory, as A 
we. saw, holds that each of our cognitive abilities 
involves, first, 4 general factor, which is common to 
ell our abilities, arid, secondly, a specific factor, which, 
taken as a whole, is confined to the particular ability in 
question. It also holds that, although both factors enter 
into every cognitive ability, their relative influence— 
which can be measured—is not always the same. In , 
some abilities, like the talent for classics, the general | 
factor has a much greater influence or ‘weight’ than it | 
has in such other abilitics as the talent for music. Now, 
Spearman has shown that a task involves the general be | 
| factor, ог intelligence; in proportion as it involves the 1 
discovery of relations and the eduction of correlates. 
And this fitiding provides an additional reason’ for | 
analysing intelligence in the way we have done. \ 
pearman himself believes that intelligence comprises 
three abilities: (i) The ability to observe one’s own | 
mental processes; (ii) the ability to discover essential | 
relations between items of knowledge, whether per- 
ceived or thought of; and (iii) the ability to educe 
correlates. In our view, however, the first of Spear- 
man’s three abilities is merely a special form of the № 
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second, Intelligently to observe one’s own mental , 
processes is to discern their significant qualities and 
д relations; it requires nothing more than the application 
ЖЕ the second ability (modified to include qualities 
^ as well as relations) to facts didterned "by introspection. 
Accordingly we see no reason for its separate mention. 
And, in fairness to Spearman, it should be said that 
he himself iñ one place declares that *the two non- 
experiential prinèiples [i.e. the Second and third of the 
three abilities mentioned above] most conspicuously 
deserve the name of intelligence’; in che same place he 
says that the first ability—the ability to observe one’s 
own experiences has the least obvious claims to the 
name. Moreover, in Creative Mind he so defines 
the first ability as to suggest that it is less concerned with 
the observation of mental experiences than “with the 
observation of what is experienced” In other words, 
it becomes the ability to discern the relevant qualities 
of what we perceive or otherwise cognize, and is clearly 
a part of the first of the two abilities which, in our view, 
constitute intelligence.* 
Our définition, besides confining itself to the dis- 
„covery of qualities and relations and the eduction 0 
correlates, also differs from Spearman’s in another 
respect! It emphasizes the fact that the qualities and 
relations discovered, and the cerrelates educed, must 
be relevant to some question or aim. In this matter 
©) we "авте with Wyatt, ‘The difference’, he says, 
between the unintelligent and the intelligent individ- 
ual is just that between two individuals, with equal 
intentness on the same end, and equal experience, of 
whom one can assemble the parts of an automubile so 
as to fit them into a whole machine and the other keeps 
bungling and fisting the wrong parts together. One 
1 The Nature of Intelligence, р. 352. 
Cf. Creative Mind, рр. 1518. 
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apprehends the relevant relations, the other does not. 


He apprehends all sorts of relations which are relations 
no doubt but are not relevant. The same fact has 
been expressed by Mace in dealing, іп Т/е Psychology 
of Study, with “efficient observation', or intelligent 
Perception. He points out that one of the main 
requirements of such perception is ‘selectivity’, or the 
power of noticing just what is pertinent to the particular 
question or purpose one has in miad. ‘The hall- 
mark of an inspired observation, һе says, 'is its 
relevance.’? i 

It is noteworthy that intelligence is not confined to 
what is sometimes called ‘pure’ thought. We can 
exhibit intelligenze, not only in puzzling out the 
answers to elaborate abstract teasers, but also in solving 
a jig-saw puzzle, in searching for the cause of a, break- 
down in our motor-car, in burgling a house, or in other 
practical problems. We can observe intelligently as 
well as reason intelligently. We can grasp significant 
qualities and relations among perceived objects; and 
such objects, no less than images or $deas,"can cause 
us to educe relevant correlates. This fact nas been 
clearly brought out by Spearman, who has shown 
that the general factor enters into percéptual tasks 
as well as into those that involve abstractibn and 
reasoning, а 

Again, there is obviously room for intelligence in 
our understanding and handling of people, as weil a& 
in our understanding and handling of physical things. 
Here, as elsewhere, differences in intelligence are 
differences in the capacity for relational thinking. The 
person’with no understanding of human thought and 
hehaviour, like the person with no understanding of 
the external world, is one who neither compares his 


1 The Psychology of Intelligence and Will, р. 88. 
3 Ор. cit., р. 26. 
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observations with one another nor finds that they 

evoke fresh ideas in his mind. i 
€) The absence of retentiveness from our definition of 
4 ^ intelligence may cause some surprise, for Woodworth* 
and some other psychologisty havetheld that it is 
an essential feature of intellect. This exclusion is 
intentional. Intelligence, of course, is involved in 
memory in вә far as memory comprises the ability to 
assimilate material and the ability to reproduce relevant 
parts of it. And intelligence itself involves so much 
memory as is involved in holding ideas before the 
mind while one discovers their relevant relations and 
educes their relevant correlates. Still, it has no 
further connexion with the mere ability to retain what 
has been assimilated—an ability that mental defectives 
sometimes exhibit to a high degree. In Spearman's 
investigations, intelligence ‘revealed а surprisingly 
complete independence of all manifestations of 
retentivity’.? 


А 


OTHER ACCOUNTS OF INTELLIGENCE 
» 


* We have said that our definition resembles Spear- 
man’s. , Anotner which it resembles is that of Wyatt. 
"He, however, restricts intelligence to the power 0 
‘apprehending relevant relations.“ He leaves out the 
| eduction of correlates deliberately, on the ground that 
‘the appearance in consciousness of the correlate 
depends upon and is conditioned by the power of 
apprehending relations’. But, clearly, this is an 


1 Cf. Psychology, p. 286 in the first edition; in his last (twelfth) 
edition, Woodworth no longer advocates this view. є 
2 The Abilities f, Man, р. 412. 
3 Cf. op. cit., Chaps. V, УП. 
4 * Ibid., p. 84. 
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«inadequate reason for excluding the eduction of cor- 
relates from the analysis of intelligence. Мо doubt 
the power to educe correlates does depend upon the 
power.to grasp relations, but it is none the less a 
different power,xhich taust be separately stated, 


) , According to Terman, 1 ‘an individual is intelligent 


in proportion as he is able to carry on abstract think- 
ing’. But there are at least four objections to the 
description of intelligence as the power of abstract 
thought. In the first place, it implies that intelligence 
cannot be manifested at the level of perception, whereas 
in fact intelligence is, as -we said, clearly involved in 
perceptual tasks. In the Healy picture-completion 
test, for example, the candidate is given a picture in 
which a hole has been cut, together with several insets 
any of which will fill up the hole; he has to choose 
that inset which best completes the sense of the picture 
—that which is most appropriate to the subject depicted. 
Intelligence is required here, but not at the level of 
abstract thought. It is true that abstract tasks (the 
supplying of synonyms, opposites, ог anglogies; the 
completion or disentangling of sentences; tlie drawing 
of inferences, etc.) depend mote on intelligence than 
do perceptual tasks (the completion of pictures, the 
disarimination and comparison of forms, etc. ). a ; Never- 
theless, intelligence enters into perception. 

A second objection to Terman’s definition is that 
it does not atate that, in order to exhibit intelligence, 
the abstract thinking must be relevant to some question 
or aim. It ignores the fact that undirected abstruse 
thought is as, little intelligent as undirected ‘observa- 
tion, and is nowhere more prevalent than in lunatic 
asylums. 

Thirdly, the statement is insufficiently analytic. It 

1 Journal of Educationat Psychology, Vol. XII, p. 128. 

2 Cf. Stockton: Psychological Monographs, Vol. XXX, No.137 
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. assumes that the capacity for abstract thinking is simple 
and indivisible, whereas, in fact, it is a compound 
ability comprising more than one power. ` 

4 Fourthly, the capacity for abstract thought, "like all 
other abilities, involves factors, specifiq; to itself às well 
as intelligence, and therefore to identify it with intelli- 
gence is a mistake. ` 

Thorndike, provides us with a different definition. 
He believes, as we shal] see, that ‘in the last analysis’, 
intelligence must be defined in terms of physiology. 


logical definition, holding that intelligence consists in 
the capacity for ‘mere association or connection- 
forming z and that individuals differ in intelligence 
by differing in the number of associations of ideas 
that their minds can make. A 3 
This surprising view is based ,оп investigations 
carried out by Thorndike and Tilton. Tests or 
‘intellectual’ abilities, and tests- that purported to 
require ‘purely associative’ ability, were given to nearly 
500 persons. The results of these tests showed that 
what was, common to the ‘intellectual’ abilities was 
highly and positively: correlated (ғ = :04) with what 
"was common to those other abilities which, in Thorn- 
dike’s yiew, were ‘purely associative’. . 
“These facts’, says Thorndike, ‘are almost crucial. 
, They prove that mere association and the higher 
abilities have in the main the same cause, Almost all 
of whatever is common to the one sort is common to 
the other sort. If we are to avoid the conclusion that 
associative ability is this cause, we must either place 
the causation of associative ability in the higher ability, 
or seek a common cause for both which is different 
from either. . . . The first of these assumptions із 
Cf. Chap. XV 


1 The Measurement of Intelligence, р. 418. 
4 „passim. 
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absurd. . . . The second assumption is tolerable, 
though it seems defensive and evasive. In other 
words, Thorndike argues that the correlation that his 
investigations revealed cannot be adequately explained 


except on the hypothesis that the essential element in 


intelligence is the capacity for ‘mere association’. 

The validity of Thorndike’s argument obviously 
depends on the truth of his claim that mere association 
is highly and positively correlated with intelligence. 
His investigations do establish a high positive cor- 
relation. between, the abilities measured by his two 
sets of tests. But it is extremely doubtful whether 
those of his tests that purported to involve 'purely 
associative’ ability really involved nothing else. ‘They 
include arithmetic tests, vocabulary tests, and tests of 
general knowledge. Typical examples are: to divide 
50 by 7; to find the cube root of 64; to calculate 5.25 
per cent of 200 dollars; to say how many centimetres 
there are in an inch; and to say whether vinegar is 


made from picric acid, or apples, or bark, or lemons.‘ 
yv Surely it is not ‘pure’ association that these tests 


require. They seem to need a low degrec of just that 
‘selective and relational thinking’ which Thorndike’s 
tests of ‘intellectual’ ability were designed to measure. 
We suggest, then, that, since the so-called 'associa- 
tive’ abilities were not merely associative, it is not 
'absurd', as he claims, to infer that the cause of the 
Observed correlation is in the higher abilities. There 
is good reason to believe that the correlation -between 
the two sets of tests was due to the fact that both 
involved relational thinking. In other words, what 
Thorndike revealed Was, not a correlation between 
intelligence and ‘mere’ association, but a correlation 
Yetween two manifestations of intelligence. 
~ But the most convincing evidence that there is à 
O Op. cit., p. 430. 
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fallacy in Thorndike’s argument is to be found in the 
evident falsity of its conclusion. If Thorndike were 
right, and intelligeace were the capacity foro mere 
association, then many mental defectives, whose 
associations are often numerous, would have average 
or superior intelligence. The truth is, however, that 


&) Thorndike is not consistent. Thus, while claiming 


‘relational thinking, abstraction, generalization, and 


that intelligence is the capacity for ‘mere association 
or connexion-forming’, he also s&ys that ‘there is no 
doubt that the appreciation and management of relations 
is a very important feature of intellect? by any reason- 
able definition thereof' Moreover, in the very 
chapter where he claims to, demonstrate that ‘quality 
of intellect depends upon quantity or «connexions? 
he seeks to draw a sharp distinction between associative 
abilities and ‘the “higher” abilities of” selective and 


organization’.? Indeed, there are many passages in 


which Thorndike seems to hold that intelligence is the 


Capacity, not for mere association, but for controlled 
association. ~ Andpin so doing, he expresses, of course, 
the same view of intelligence as we have suggested. 
For, when he distinguishes associations that are ua- 
directed and ‘senseless from those that are directed 
and sensible—when, in other words, he distinguishes 
between free association and association that is guided 
by considerations of relevance—then he is regarding 
intelligence as the capacity for relational thinking.“ 


Рр Another definition is put forward. by Thurstone. 


1 Op. сіб, p. 19. E 

? Ibid., p. 415. ° 

3 Ibid., p. 422. 

In general the associationists—those who sought to reduce 
all the reflective operations of the mind to association—regarded 
the more intellectual functions as involving controlled associa- 
tion, and included ‘ relevance’ among the controls. 
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He believes that every example of conscious behaviour 


is divisible into a següence of stages: the experience 
of an impulse; a search for appropriate stimuli; action 
in relation to these stimuli; and satisfaction of the 
impulse. And} according to him, intelligence, con- 
sidered as a mental trait, is the capacity to make 
impulses focal at their early, unfinished stage of forma- 
tion'! In other words, people differ in intelligence 
by differing in the speed with which they become 
clearly aware of any impulse that is seeking satisfaction. 
The person who-becomes fully conscious of his impulses 
at any early stage in the process of satisfying them 15 
more intelligent than the Person whose awareness 15 
delayed, becanse the earlier the point at which the 
impulse is made focal, the greater the range of possible 
actions that mày be taken to satisfy it. Р 

But does all“ conscious behaviour comprise the 
sequence of phases set out by Thurstone? In par- 


ticular, does it always originate in an inner impulse? 


When a bill arrives from our tailor and we send him 
a cheque, our action seems to spring from the external 
stimulus that was provided by the arrival ef the bill. 
To be sure, in this instance 45 in others, no action 
would have occurred-unless we had been disposed to 
respond to the stimulus. Nevertheless it was the 
external stimulus thet provoked us. 

Moreover, even if we agree, with Thurstone that 
the sooner intelligence intervenes in any course of 
behaviour the more useful it is, does it consist in 
focalizing the impulse that is seeking satisfaction? 
Surely, if a man is thirsty and looks for a drink, there 
will be nothing obviously intelligent in his becoming 
increasingly aware of his thirst. In so far as he 
exhibits intelligence, it will be in his selection of the 
mieans whereby his thirst may be slaked, and this 

1 The Nature of Intelligence, Р. 159. 
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o 
will involve just that kind of relational thinking with 


4 


which we have suggested that intelligence can be 
identified. In shost, while it is always desirable to 
know what end we are aiming at, intelligence consists, 
not merely in being aware ofthe efid, but in criti- 


^ cally appraising it, and in choosing the best way, of 


9 


| 


reaching it. à 
Here we may appropriately refer to Binet, who held 
that intelligence involves: (i) Théstendency to take and 
maintain a definite direction; (ii) the capacity to make 
adaptations for the purpose of attaining a desired, end; 

and (iii) the power of self- criticism. 


Our only comment on the inclusion of the second 


and third of these abilities in intelligence is that, 


although both of them involve intelligence, they each 
involve other and specific factors as well; and, in so 


far as they do entail intelligence, it is just that capacity · 


for relational thinking which our definition sets forth. 


Ihe tendency to take and maintain a definite direc- 


E 


^ 


tion’, however, is on an entirely different footing. 
Its inclusio is simply the result of confusing intelli- 
gence witl?other factors that make for success in mental 
tasks. In the first: place, it has nothing to do with the 
cognitive aspèct of mental activity; it is a tempera- 
mental quality—a disposition of character, like irrita- 
bility, fickleness, or ambition. Sesondly, it is not, only 
quite distinct from intelligence, but not even positively 
correlated with it. Indeed the available evidence 
indicates “that a high degree of intelligence 1s often 
accompanied by a temperamental aversion from con- 
tinuous work, by a lack of persistence and perseverance. 
The fact that the highly intelligent pupils in an ordinary 
class tend, in spite of their intelligence, to do.«elatively , 
inferior work through lack of competition is a recognized 
reason for the institution of special classes for bright 


1 L’ Année Psychologique, 1909, рр. 128 sqq. 
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children. It is not only the dull who dissipate their 


energies. | 

Intelligence has also been defined as the ability to 
solve:problems, or—in the words preferred by some 
psychologists—&s the ability to adapt oneself to new 
situations. But this statement is unsatisfactory. In 
the first place, it does not really analyse or define what 
is meant by intelligence. It identifics intelligence 
with the ability to sclve problems, beit it does not set 
forth elements into which that ability can be divided. 
Secondly, there»is in fact no single ability which is 
the ability to solve all kinds of problems. Тһе ability 
to solve any particular problem includes factors specific 
to the problem ir question or restricted to the’ particular 
group of problems to which it belongs. Hence the 


ability to solve a mathematical problem differs from 


the ability to solve a problem in dressmaking, and, in 
general, there are as many different abilities as there 
are different kinds of problems. Thirdly, while intelli- 
Bence does enter into all these abilities—into the ability 
to solve a problem in a drawing-room as, well as the 
ability to solve a problem in yachting, or trigonometry, 
or physiology—it does not constitute the whole of any 
of them, since, as we have just said, each ability involves 


also elements that are specific to itself, as well as group 


factors that it shares with some other abilities. The 


ability to solve a problem in the interpretation of 
Moliére, for example, depends on the ability to ander- 
stand French as well as on the ability to think intelli- 
gently; and the ability to solve a problem in engineering 
is aided both:by mechanical ability and by a knowledge 
of mechanics. In short, the ability to solve any problem, 


although involving intelligence, is not identical with it.' 


These three criticisms also apply to ^he attempt to define 
intelligence as the ability to acquire knowledge, or the ability 
to learn. 
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CONCLUSION 


4 Having now reviewed some of the principal de- 
scriptions of intelligence that have beea put forward, 
we revert to our definition, which, as we said, is funda- 
mentally similar to that of Spearman. In our view, 
intelligence myst be regarded as the general factor 

_/ which underlies all our, thinking, and comprises the 
power to discover relevant relations and the power to 
educe relevant correlates. 
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PHYSIGLOGIGAL ACCOUNTS OF 
INTELLIGENCE- 


* If the brain is the coloured, irritable, conveluted pulp that 
physiologists study, then his ‘quivering indented thing is not the 
mind.’—Joun Larp: А Study in Realism. 


\\ TERY. popular at Present are attempts to explain, 
and even to analyse, 


terms. Many Psychologis! 
that, so far ae oar attested scientific knowledge goes, 
mind seems to be i i 


or zause, while others 
activities are themsely iological, 
The first of these i 


e—a description that pur- 
oncepts of physiology. Thus 


1 by Bernard аз non-mental 
adjustments’,1 and by 
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new sort of physiological process, but simply a larger 
number of connexions of the ordinary sort’. 

We have said that some psychologists hold that mental 
activities are not merely associated, but actually identical, 
with physiological processes. These “are the extreme 
Behaviourists, who, in Watson’s words, ‘find no evidence 
for mental existences or mental processes of any kind'.? 
In their view, human beings, and other animals, are 
organisms possessing orły materie] properties. ‘Mind’, 
consciousness’, ‘imagination’, ‘recollection’, and 
‘reasoning’, really stand for certain types of bodily 
behaviour, ‘Thinking of the Tower of London’ means 
‘behaving in such-and-such a way’; the two phrases 
are synollyms—two names for the same thing, as are 
‘big’ and ‘large’. It must be observed, however, 
that, when a Behaviourist says that all rental processes 
can be reduced without remainder to specific forms of 
bodily behaviour, he does not mean to restrict himself 
to overt and observable actions. Indeed, the kernel 
‘of his theory is that every state of mind can be resolved 
into some fact about the behaviour of our neurones. 


3) This dəctrine has been characterized by Broad as 


an instance of the fumerous class of theories which 
аге во preposterously silly that only very learned men 
could have thought of them“. And certainly it does 
seem absurd to hold, not merely ¿hat thinking, feeling, 
and desiring are dependent on changes in our body, 
but that they actually are such changes. Even in the 
case of sense-perception, where we, know, for example, 
that, when we see a blackbird, there is always а particu- 
lar kind of activity in our nervous system—the stimula- 
tion of the eye, the transmission of nervous irnpulse 
along the optic nerve, etc.—we may well hesitate before. 
1 The Measuremelit of Intelligence, р. 415. ' 


? Psychology from the Standpoint oj a Behaviourist, p. 2 note. 
з The Mind and its Place in Nature, p. 623. 
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declaring that our seeing of the blackbird is this Т i 
Process. То say that 4 causes, or is invarial у 
associated with, В does not mean that A is identical 1 
with B: in fact, the two Statements are incompatible. 
Common senze beligves that mental characteristics 
) ial. Of course, this may сове 
- It may be that the solving 0! 


is merely a Physiolegical evant. Rut, in admitting 
of delusion, we are only admitting 
Our general liability to error in everything—even An d 
thinking that there are material bodies and physio- 


is no special reason for 


/ doubting that, ment 


be certain about th 


justification for saying that'a head- 


tory hypothesis—or, У› а ‘postulate’ or 
à ‘assuraption’—perhaps 7 i 

accepting it. In acco 

“known as Occam's ra 

piaeter necessitatem, 

minds altogether, 


n, Sunt multiplicanda 


‘ve might be obliged to reject 


в U ч 
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i 


In fact, however, our knowledge of mental processes 


4) Vis not thus inferential and precarious. Our ground 


4 


A 


for ascribing such, processes to ourselves is not that 
we tentatively regard them as affording the most 
plausible explanation of somg of tht more puzzling 
of our actions. When we say that we are imagining 
Ivan the Terrible, or wondering how a square house 
could be built with all its four sides facing south, we 
are asserting the occurrence of, a mental experience, 
and our reason for asserting it is not that we are induced 
to make the hypothesis, but simply that we directly 
observe the experience by introspection, Mental 
processes—processes haying other than physical 


„characteristics are facts of which we are immediately 


aware. ^ 
е) Another objection to this Behaviourist theory is that, 
if mental processes were identical with cerebral pra- 
cesses, we could never be aware of any of our mental 
processes without being aware of some physiological 
process in our brain; whereas, in actual practice, we 
are often,aware of our thoughts, and feelings, and 
desires, witnout having the least knowledge of what 
is happening in our ‘brain. Moreover, on this theory, 
we could never distinguish between two of our mental 
experiences—as, for example, thinking about the 
square-root of two, and desiring te bathe in the Mediter- 
ranean—except by distinguishing between the two 
physiological processes which ‘they are said to be; and 
this, too, is plainly false. In.shart, we know our 
mental experiences infinitely better than we know the 
physiological functions of our brain; and this is fatal 
to any attempt to identify the two. Ы 
x Again, suppose, for the sake of the argument, that 
there are no minds, and that our belief in their existence 
is an untenable hypothesis. 5411, since this erroneous 
belief does admittedly exist, we are faced by the 
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problem how we ever came to entertain it. And is not 
Broad right when he says that ‘if Behaviourism be 
true we all make a mistake which it would be im- 


possible for us even to think of unless Behaviourism 
were false 21 @ 


The theory 
in the brain, 
therefore be rejected. 
the ordinary view Шак 
about his overdraft? refe 


central nervous system’ 
of adjustments — 


extreme Behaviourists. Some 


that intelligence cannot be 
analysed or defined in physiologi 


exist, and that ment. 
from anything that sould 
yet they hold that We can best descri 
off different "mental cheracteristics by la 
physiological characteristics With 
severally associated. 


ying barë the 
which they are 


* © 

Op. cit., pp. 615-16, 

2 It may be observed that, even if i 
ligical characteristic, these definitio; 
izejit. To say, for example, that 
the nervous system" does p i 
is also such a function. 


се is “а function of 
t from sleep, which 


J 
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In some instances the advocates of this view assert 
e) merely a general Parallelism between, mental and 
physiological processes and give no priority either to 
the one kind of process or to the other. Other 
psychologists, however, set forth the Epiphenomenalist 
doctrine, arguing that the mind, at every point, depends 
p upon the body—that mental processes, however 
valuable intr?nsically, are caused solely by physiological 
activity, and аге the;nselves the cause of nothing. 
4 Thus Douglas declares that every mental phenomenon 
i is “а property, an inherent attribute, of the matter 
ja concerned, evidencing by its changing phases the 
underlying physical activities of which it is the passive 
| be) psychic expression. Similarly, according to Allport, 
| consciousness, though it exists, and should be studied, 
‘is in no way a cause of bodily reactions’, and * does not 
explain events’. Mental states are, in short, the 
interesting but ineffective by-products of certain 
, changes in our nervous system. 

Obviously, since both Psycho-physical Parallelism 
and Epiphenonienalism allow that minds exist, they 
are entirély different from extreme Behaviourism, and 
escape the objections that we raised against it. But, 
6) granting that-these theories rightly do not purport to 

4 reduce sintelligence—or any other mental quality—to 
something physiological, we may?still ask whether they 
are right in holding that the best guide to the nature 
4) of intelligence is a description of its "physiological 
parallel, or cause. Many peojles-of course, would 

| ., condemn both theories on the ground that it is absurd to 
№) ѕирроѕе that a mental characteristic like intelligence 
could have any physiological parallel, and even more 
absurd to say that it is the mere effect of a physiological 

But thes» are not criticisms that we are at, all 


| cause, 5 
1 The Physical Mechanism of the Human Mind, p. 239. 
4 2 Social Psychology, pp. 2-3- $ 
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0 
disposed to make. What impresses us is the fact that, 
even і ical Parallelism ог Epiphenomenal- 
9 ism be, true, it ig impossible to describe intelligence 
= hysiology, for the very simple 


Teason that itd Phys’ slogical Counterpart is still 
unknown, 


E "X This is made plain by Allport, Who, as we saw, 
«m7? Advocates a biphenomenalism Alpar general method 
prs to explain all humar’ thought and accion by reference 
ic m i at embraces stimula- 
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арала mar) саге and £andour lead him to 
Shoz the Impossibility of describing it by recourse to 
he states that it is the capacity 
a fe’, or ‘the Capacity for 
1 › anc 5 sE Comprises « erceptual ability? 
) constructive iMagination’, and henge of pe Me 
ment’.? Whether his iption be adequate or not, 
use only Psycho- 
иер u Sh he wants to n i 
correlate of In:elligence. he th 15 doti 
ў 2 
So. 


' i exion ау also Consider the Work of 
Thorndike, He, like Allport, belie es that mane 
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phenomena exist, although they depend on physio- 
logical causes. He also resembles Allport in making 
several statements -about the psychological factors that 
intelligence comprises. But, unlike Allport, he does 
bring into his description ofaintelligénce a reference 
to physiology. "Thus he advances the view that 'in 
their deeper nature the higher forms of intellectual 

v Operation ate identical with mere association or 
connexion forming, depending hpon the same sort of 
physiological connexions but requiring many more of 
them'. He amplifies this statement as follows: *Let 


represent whatever anatomical and physiological fact 


corresponds to the possibility of forming one connexion 
or association or bond between an ides or any part or 
aspect or feature thereof and a sequent idea or meve- 
ment or any part or aspect or feature thereof. ‘Then 
if individuals, J}, Ia, Ја, Ia, etc., differing in the number 
of с? which they possess but alike in other respects, 
‚аге subjected to identical environments, the amount or 
degree of intellect which any one of them manifests, 
and the extent 20 which he manifests “higher” intel- 
lectual processes than the other individuals, will be 
closely proportional to the number of сө which he 
possesscs. : 

Thorndike does not, however, regard *number of 
cs or С, as he collectively names them—-as the sole 
cause of intellect. There is’, he says, also perhaps 
a capacity for having the neurones act with reference 
one to another, that is, with integration, whose low 
or negative extreme is pronounced dissociation as in 
hysteria, and whose high or positive extreme appears 
as a notable goodness or adequacy in the use of one’s 


experiences.“ And, in his view, this capacity no 
г 


1 Ор. cit., p. 415. ў n " 
2 Ibid., pp. 415-16. 
3 Ibid., р. 431- 
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less than other 
irrespective оС”, 


Show, however, to what Straits а 


logist is те 


relevan 


с Correlate of Intelligence, 


a) The Meaning cf the Phrase ‘ 


Prises whatever 


dsychological ingredients 


t factors may be ‘largely 


imply on the quaatity, not on the 


Processes. They also 


to specify the neural 


him, differences in 


in the last analysis’, be. described. 


Physiol 


Thorndike ca 
cause. He cau Say No more about it th 


с, shows that What'he wants 
The móst he can say of C is 
each of which we 
nts whatever anatomical and 
Ponds to, the Possibility of 


laiming that the nature of 
only by геЃегепсе to its 
ik nnot specify this 
4 an that it com- 
gical factors underlie the 


ot intellige. It. z 5 
though one should seek to {Бе ЖС ae 


B, and then find that B can 


reference to A, 


describe 4 by reference to 
Not be described except by 


distinguished psycho- 
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An examination of the treatment of intelligence 
by Allport and Thorndike thus confirms the view 
that at present the,physiological parallel, or cause, of 
intelligence is unknown, and so cannot afford às any 
illumination. This, of course does “not mean that 
intelligence is uninfluenced by physiological condi- 
tions. As we shall show in a later chapter, theré is 
abundant evidence of the connexion between bodily 
and intellectual well-bꝛing. Nêr does it mean that 
intelligence has no physiological parallel or cause. It 
merely means that at present we have not discoyered 
what this cause or parallel is. In this year, 1948, по 
one knows precisely what ,variations in the brain are 
correlated with variations in the intellect. ' 

There is a further point. Even if we could now 
specify, the physiological counterpart df intelligence, 
how could we profitably use it in any attempt to describe 
intelligence itself? No doubt we may some time be 
able to explain the occurrence of mental processes by 
reference to facts of physiology—to show, in terms of 
cerebral activity» why we think of Bristol one minute 
and of Marcus Aurelius the next, and why James is 


bright and William dull. But we shall never be able 


to describe tke nature of mental processes by reference 
to such, facts. People who suppose otherwise assume 
that, in specifying A's cause, we must thereby, tq some 
extent at least, describe A itself. This assumption, 
however, is false. | Our colour-iensations аге ultimately 
caused by light-waves, and our suditory sensations by 
air-waves. But we cannot describe the nature of 
colours or sounds by reference to the light-waves or 
air-waves that respectively explain their occurrence. 
Redness, although caused by light-waves, does not 
itself consist of light-waves and сарпо» be described 
by reference to them. Similarly, the sound middle 
C, although caused by air-waves, does not itself consist 


ы ° 
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of air-waves, and 

its own Nature, 
We conclude, then, that all attempts to analyse, or 


even te describe, the essence of intelligence by recourse 
to physiology must necessarily fail. 


no reference to air- waves can elucidate 
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* Intelligence tests are commonly criticized, most commónly 
by persons whg have little understanding of the way in which 
they are used. They are blamed fop failing to measure things 
which they are not intended to measure; character, for example, 
and artistic talent.'—ANGUS MACRAE: Talents апа Temperaments. 


AVING dealt with the nature of intelligence, 
and with the impossibility of describing it in 
physiological terms, we come now tocintelligence tests. 
In this chapter we shall deal with the way in which 
they are constructed and standardized; in the next 
chapter with the facts about intelligence that they 


have revealed; and in the last chapter with the pur- 


poses for which they are being profitably employed. 


We notice at once the important and comforting 
fact that, however much opinions may differ about 
the ultimate nature of intelligence, there is, to quote 
Macrae, ‘close agreement as to the procedures by 
which intelligonce may best be measured. Spearman, 
as we have seen, regards intelligence as the general 
factor that enters into all ou? cognitive abilities; 


Thomson doubts whether there is any such general 


factor; and Binet declared thit the mental faculties 
of each subject are independent ur¢s=nequal ’. Never- 
theless, the tests constructed by these three psychologists 
resemble one another closely. ә 

In the first place, they all, although for different 
reasons, employ а medley of problems, Spearman 
uses a medley of problems for the reason that, singe, 
on his two-factor theory, every problem involves a 
specific factor as well as the general factor, a diversity 
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of problems is necessar 
va 


! 


rious Specific factors 
the result of the test is 


y to make the effects of the 
neutralize each other, so that 

а Measure of intelligence alone. 
homson and Binet, on the other hand, use a number 


of different problems because they believe that intelli- 
gence itself may be a com; 


Psychologists are also 
аса contair, not caly a variety of 
iety of problems of the same kinds. 
‘ven among those who hold opposite 
views on the question whether intelligence is a single 

T а combination of different factors, 
there is little disagreement about what activities most 
involve intelligence, 


must be completely immeasurable, 


„But this is а 
mistake, (Men have 


беп assessing each other’s 
knowledge, and ability, and Спагасќег, ever since 


Uman society came into existence, indeed, the 
Ordinary type of examination, with which, school 
pupils and university Students are frequently соп- 
fronted, is nothing but a more ог less successful attempt 


to measure raental qualities. It jg true that this type 
of examination aims at i mental achieve- 


ment more than mental capacity. Still, it is а measure 
of minds. 


Farl, attempts to measure intelli 
the double assumption that differences in intelligence 
die correlated. with differences in, physical traits 
and that we know in: detail What this Correlation is. 
Phrenology, for example, regarded the skull as the 


o burettes, they 


gence depended on 
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3 index of the mind, and associated different *bumps' 
with different mental characteristics; physiognomy 
declared that abilities and temperamenta qualities are 

revealed by the structure of the face; and graphology 
held that the mind is revealed py han@writing. These 
methods, however, are untrustworthy. There may 
о possibly be some correlation between mental capacity, 
on the one hand, and characteristics of the skull, or 
the face, or theshandvxiting, of, the other; but, even 

if such correlation exists, we do not know what it is. 
During the last part of the nineteenth century, there 
Were many attempts to measure intelligence Dy measur- 

ing such simple mental functions as are involved in 
\ making à prescribed muscular response to a sensory 7 
stimulus, and in distinguishing fine differences, in 
sensations of pressure ог touch. Ви these attempts 
were unsuccessful. It was found thabthe simple mental 
functions are only slightly correlated with intellectual 
activities, and that they therefore provide no secure 
‘foundation for measurements of intelligence. Indeed, 
when tested wish the aesthesiometer, an instrument 
for measuring our ability to distinguish between tactual 
stimuli, adults were Aiscovered to be actually infgrior 

to children ôf seven. ^ 

ж, (Modern intelligence tests do not measure physical 
qualities or merely, sensory capacities. They geek to 
assess intelligence in а more direct and reliable manner. 
For the provision of a sound theoretical basis for these 

9) tests we are again indebted to Spearman’s two-factor 
theory. That theory, as we have ‘said, entails that an 
intelligénce test shall contain a number of miscellaneous 
problems, since it is only in this way that the test can 
yield a measure of that general ability which is intelli- 
gence. But thers is a second fundamental requiremer. 
The different problems must al! be problems that ‘are 

4 influenced greatly by intelligence and little by the 
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i 
various specific abilities and group factors that they 


also require. А 

) “То Burt chiefly belongs the credit of having shown 
what problems are highly saturated. with intelligence. 
is researches Were carried out among school-children 

in Oxford and Liverpool, and he showed that tasks 
involve general ability, or intelligence, in proportion as 
they involve rclational thinking. At Oxferd he applied 
to his subjects twelve fests, which ranged in complexity 
from those that required only Sensory discrimination 
to one that demarded the reprodi 
Pattern exposed for 


= that the more complex tests w. 


related with intelligence. In the later experiment at 

iverpool, where tests designed to evoke still higher 
mental capacities were employed, similar conclusions 
were reached. It was discovered that the tasks which 
common sense regards as the more 'intellectual'— 
those which demand relational, constructive thinking— - 
are. the better tests of intelligence, ‹ 

It must be Noted, however, that,, although Burt's 


ndings have been amply confirmed, his niethod of 
determining what kinds of 


intelligence was not thzt which 
Like other investigato » he used teachers 
estimates as criteria with which 


of his tests; he regarded thos, 


еге the more highly cor- 


» that, while such esti- 


ец Problem measures 
intelligence. ` 
1 Cf. The Abilities of M. 


ап, passim, 


uction of a complicated 23] Db 
Very short intervals, He found 4 
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. Still, Burt's conclusions were right. The applica- 
tion of Spearman's criterion to the results of his tests 
has confirmed the inferences that he drew. The best 


problems to include in an intelligence test are those · 
genç 


that involve the discovery of relations and the,eduction 
of correlates. ) " 

Among these problems the following types may be 
selected for mention: z 

э % 

1. Synonyms and Antonyms. One word is given, and 
the subject is required to select or to supply a second 
word which has the same or the opposite meaning. 
Or two words may be given, and then the subject must 
show, by underlining either *samé" "or ‘opposite’, 
whether the two are synonyms or antonyms. в 


Examples : ? E 
(1) Kind means the same as (soft, friendly, lovely, 
darling). 
^ (ii) Assert is the opposite оҒ(------- h a 


(iii) Flabby ard brittle are (same, opposite). 
^ 


2. Classification. Ё set of words is given, andethe 
meanings of all, the words but one are in some respect 
alike. The subject has to underline the odd word. 
Examples: в s s 

(5) Shoot, stab, paint, choke. Б 

(а) Trumpet, drum, table, violin. : 


3. Seatence Completion. Ап incomplete sentence is 
given, and the subject must select or supply the word, 
or words, that best complete it. 

Exam, ples : 2 © кы 
(i) Man is perhaps the only animal that has the 


----- %о геазоп. 
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(i) The burglar left the spoons behind because he 
saw they were not (his, clean, silver, wanted). 
4. Mixed Sentences. A set of words is given, and 
the subject is required to say whether, when the words 
are correctly arranged, the resulting. statement is true. 
Examples 5 
(i) Newspaper reports of 
(true, false), > 
(ii) Clever esc 
< false). 


(iii) Of they are many themselves which guilty faults 
condemn (true, false), 


are the in evehts published 


c 


5. Codes.  A'state. 


ment is given, and the subject has 
to put it into a code, A 


Examples: 

Code the following messages on the principle that 
each word must first be reversed, and that for each 
letter there must then be substituted the next but 
one after it in the alphabet: t> 


(i) Fifth battalion to return to base. 
(ii) Reinforcements will not be needed, 
n 


e; i 
6. Number Series. А series of numbers is given, and 
the subject, must select 


ct, m or supply the rwo nunibers 
that continue it. ў 
Examples: 

(i) 2, 6, тт, 17, (27, 24, 20, 32, 34). 
164,16, 4, q:(- әс 


E 


of which th 
given 


n 
7. Analogies. 'Threé Words, e first. two 
аге in some way related, are 


» and the subject 


Pes a justice always criminal (true, 
а 


$ — 
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0 
must select or supply a fourth word which is related 
to the third as the second is to the first. , 
Examples : * Ф 
(i) Sun is to dry as rain is to (орий, shower, wet}? 
Pool). МУ . 
( (ii) Piano is to tune as pencil is to 
pen, rubber). Ж 
(iii) Black is &o whitg as good is ю(------ J 


(trumpet, sketch, 


8. Inferences. A problem demangling reasoning is 
' given, and the subject must select or supply tHe solution. 


Examples : " 


(i Only bad people lie or steal, »Since Магу is 
у peop! 
good, she will (lie, steal, do both, do пейһев). 


, (ii) Three boys аге sitting in a row. Harry is to the 


left of Willie, George is to the left of Harry. 
Which boy is in the middle? (-------- * 
he eight types of problem that we have described 
a 11 : 
and illustrated do not exhaust those that invélve 
relational °thinking and аге therefore appropriate to 
intelligence tests. And they are not always presented 
sin the forms that we have employed, Thus often a 
problem in inference is presefited in the form of a 
problem іп sentence-completion, and the *true-false" 
method is used instead of (Не * multiple-response" 
method. Moreover, as we have indicated, sometimes 
the ‘subject inust supply the correct answer, whereas 
at other times he is required to selact it from a number 
of given answers. Usually, however, the 'selective' 
method is preferred to the ‘inventive’ niethod, because 
it makes the marking of the test easier and more objective. 
A further point, which needs to be stressed, is that, 
though we have given examples only of verbal tests, 
many of the eight types of problem can be set and solved 


"E by means of diagrams or pictuies instead of words. 


ә г 


^ 


posed_and answered іп this non-verbal w. 
x Sonie tests—as, for example, those constructed by 
©) Binet and Simofi—include a type of problem that does 
not necessarily involve relational thinking. This is the 

і › the answer to which, it is 
assumed, is sere to е known unless there is lack of 


8 various 
problems, Which must themselves be measures, not 
of information, but o relational thinking, It goes 
without saying that the 


saying tha nowledge required should 
never be ‘special’; it must always be such as the person 
being tested cannot well Һау; ided, 

(Having now seen what ki 

mtasures of intelligence Я St note that intelligence 
tests may be designed either for application to individuals 
or for application to Éroups. The best known of the 
‘individual tests’ is that Constructed byB 


ainet and Simon. 
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^ This Was first published in 1906, and, in one or other 


of its revisions, 1 it is now used all over the world, 
H n H E . " 
especially in the testing of young children and in the 
diagnosis of mental deficiency. ie a Scale, as , 
it is called, consists mainly of tests of te oral question- 
and-answer буре, as Thorndike has said, really an 
elaborate standardized interview. Thus in one of the 
tests appropriate to the average child of eight, the 
examiner says: ‘Um going to name two things and I 
want you to tell me how they are alike and how they 
are different. In what way are a cricket-ball and an 
orange alike, and how are they different?’ * And the 
same form of question is repgated in relation to aeroplane 
and kite, Ócean and river, penny and shiJligg,) Similarly, 
in one of the tests appropriate to the average child, of 
eleven, the child is asked what is foolish about this 
statement: ‘When there is an accident the last carriage» 
of the train is usually damaged most; so they have 
decided that it will be best if the last carriage is always 
ЗаКеп off before the train starts.’ ^ 
These are examples of verbal tests. They both 
demand the intelligent manipulation ОҒ words, or rather 
of ideas expressed іп? words. But, as we saw, tbere 
are also non-verbal tests, which demand the intelligent 


1 The aversion that is now most widely used іп English- 
speaking countries is the '"TermangMerrill New Stanford 
Revision, Forms L and M. This was published in 1937 
together with Terman “апа Merrill's explanatory manual, 
Meastiring Intelligence. In several respects it is superior 
to the old Stanford Revision of 1916: for example, many of the 
information questions have been expélled, and some non- 
verbal psoblems have been introduced. But it has been 
severely criticized by Burt, Cattell, Kent sand Spearman,’ 
chiefly on the ground that many of its problems depend too 
little on general intelligence and too much on group factors, 
and that some of them are not assigned to their appropriate 
ages. ‘These criticims are discussed by Vern&n, The Measu: £ 
ment of Abilities, pp. 183-96. Mearavhile, revisions of Fo 
L for British children have been prepared both by Burt and 
by Kennedy Fraser. ^ 
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manipulation of pictures, diagrams or other concrete ' 

material. Thus one of the tests for year three requires 

the child to make a bridge with th-ee blocks; a test for à 

year Your requires him to add a leg, the arms and the » 

nose or moutl to an incomplete drawing of a man; | 

and a test for year six Tequires him to trace the correct 

path in three simple mazes. Some scales are entirely 

composed of«fests that demand only the manipulation 

of objects. But these perforzaance &ests, as they are 

called, are unreliable measures of intelligence, particu- 

larly, among older children and adults. The tasks. 

they cofüprise depend to a large extent on special 4 
a abilities, and they are imperfectly standardized. 

It is obvious that the application of individual tests, 
Whether verbal or non-verbal, takes а long time; and, 
when a Considerable number of individuals must be 
examined, a test chat the group can perform together is 
much more convenient, Although Spearman has con- 

“structed a ‘group’ test in which the Questions are read 
ont to the candidates, most group tests are printed 
booklets, in which the problems асе teed by each 
candidate for himself, Usually a group test comprises 
а number of Sections, each of Which contains a fairly 
large number of Problems of one particular kind. 


Spearman's test, for example, has seven Sections, cover- „5 
ing seven of the different typ 


es of problem that we 
illustrated above. These Sections contain altogether 
163 problems, which are allowed еі 
vest constructed by. Burt and published by the National 
Institute of Industria] Psychology as "Group Test No. 
* 33’, comprises 50 sa ; 


а 4 

1 These strictures apply only to Performance tests, not to 
all non-verbal tests. Some non A 
hose that іпусіре the intelligent į Tprefation of diagrams— 
have been found very reliable. Of the Performance tests the 
Drever-Collins Scales are Probably t| » but even they 
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completion problems, 30 mixed sentences, 25 analogies, 
and 18 problems of reasoning. In this test the candidate 
gives his answers 3imply by underlining partigular 
words, or phrases, or figures; and, singe some of the 
problems are multipfe, approximately 200 undeylinings 
are asked for, each correct underlining being given one 
mark. "Тһе candidates are instructed to work as quickly 
as possible, aiid a definite time is allowed for each 
section, the time Allowec being stch that the brightest 
candidate can scarcely complete any section. The total 
time occupied is about half an hour.’ Similarly, the 


ten sections, for which periods varying from two to four 


d) Terman Group Test, in either of its forms, consists of 
N 


2 


E 


minutes are allowed. "n 
In some group tests—as, for example, Richardson’s 
‘Simplex’ Test—the different sections are not separ- 


ately timed, although there is a time limit for the test * 


asa whole. In these ‘omnibus’ tests, as they are called, 
the different kinds of problem usually recur in regular 
Cycles, one series of short sections being followed by-a 
second serits containing similar problems, and perhaps 
by a third series and even a fourth. This method 
ensures that the candidate shall attempt every kind 
of problem, сүзл if he is unable to complete more than 
half the zest in the time allowed. А 
Group tests were first applied o a large scale during 
the First World War, when the American Army 
authorities decided to examine the intelligence of their 
recruits in order to discover those, who might prove 
suitable for promotion, to enable platoons to be made 
equal in mental capacity, to allow the brigiit and the dull 
to be trained at different rates, and to eliminaté men 
whose low intelligence made them unfit for military 
service. These “rmy Group tests—tlf$ Alpha Test 
for the majority of the recruits and the Beta Test for 
those that were illiterate ог fo:eign-speaking—were 


a 
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Prepared by a committee of outstanding American 
psychologists, and they were based on material already 
provided by Burt, Otis, Pintner, and others. The number 
of recruits examined was nearly two million, and data 
of great theoretical anc practical vilue were collected. 


After the war, the Alpha Test, and many other 
Broup tests modelled more or less clo 


» and many other countries, Теп 
years ago, for example, the Scottish Council for Research 
in Education-hrd а 


Specially constructed test applied 
to over 60,000 children in Scotland? And another 


Broup test was applied in 1947 to all Scottish children 
aged eleven. 


1 and group tests of intelli- 


Бепсе, and both kinds consist of a variety of problems. 


а. ! Cf. Yoakuz and Yerkes, ests in the” А 
Avmy; and Brigham, А Study icm p," the American 
Cf. The Intelligence of Scotti; P 


en, 
Scottish Council for Research 8 survey by the 


in Education, 


Di 


o 


EI 


* particula" boy of thirteen. 
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* permit the performances of the candidates to be distin- 
guished. This adaptation—like the variops processes 
by which the different problems are ‘weighted ’—js an 
arduous and expert орегайоп,/ (iii) Тһе separate у. 
problems must all е stated plainly, айа in the same 
terms to each candidate. This applies to individual 
tests of the oral question-and-answer type as well as 
to printed group tests. (іу) The marking of the test 
must not be liable*to biad, сопөсіФа5 or unconscious, on 
the part of the examiner. Each question must have only 
one right answer so that every individual's performance 
‘will obtain the same score by whomever it be marked. 


à 
D 


THE STANDARDIZATION OF INTELLIGENCE TESTS 


We have now described how an intelligence test is 
constructed the kinds of problem that it must contain 
and other conditions that it must fulfil. But, of course, 
it is not enough to know that a particular test is a good 
test of intelligence. А standard or norm, with whica 
we can compare any individual’s score, is also required. 

In this réspect measurement of intelligence resembles 
measurement of height—or, indeed, of any thing else. 
ample, that we know the height of a 
If we want to know whether 
he is tall, normal, or short, we mus? have some standard 
with which to compare him, and we should find it in 
the average height of boys of thirteen." Similarly, 
suppose we know what score the hoy obtains in an 
intelligence test. This can tell us nothing about his 
brightness or dullness until we compare it with its 
appropriate norm. à : 

]t was in this connexion that the work of Binet was 
of outstanding iraportance. Reference *'has already” 
been made to his individual tests. Their most valuable 
feature was that they embodied a scale. The need for 


Suppose, for * 


а 


( 
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a standard or по 


Tm was made especially obvious to ' 
Binet by the very 


nature of his problem, which was to | 
devise a method of selecting those.children in, Parisian 
„ Schoóls who should be taken out of the ordinary classes | 
and placed їп special „classes for flefectives. And he | 
secured it by an admirably simple method. 4 
(First of all, he devised a number of miscellaneous 
tests, and applied them to large numbers of children 
of different ages. Ee then Sound, for each test, at | 
what age it was passed by the average child. Thus 
the average child between seven and eight, was found | 
capable bf counting backward from 20 to т, and the | 
een three and four of repeating the 
going to have a good time in the s 
country’, The various tests being thus arranged in 
order of difficulty sed this arrangement as à 
scale, or frame«of refere 


| 
nce, against which he could | 
measure any individual. If, for example, a boy of \ 
four could do thi | 


е passed by the average 
Child of five, he was held to be a year above averagt. 
In the same мау, if another b 


M At this point Binet introd 
or mental age’—a 
7 age at, which the 

he passes. In the two case; 
boy, although four in * chron 
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л а d Scholastic Tests, P. 140), is to | 
group children, not, as Binet grouped them, by their age at their 
nearest birthday, bs b: ү 
the average age of the groups is 33, 42, 53, etc., not , etc. | 
uns in Binet's method. A test is then assigned 2,55 Ё 
itis passed by 50 per cent of childre 


group whose aver: 
is 4%. 2 
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- age ofs five, since his performance is*equal to that of 
the average child of five. The second boy, although 
ten years old, has a mental age of seven. v? 

3 Тһе concept of mental age provided Binet-£ànd, 
through him, other, psychologists—witi? the required 
standard. It enable us to state scores in intelligence 
tests in terms of a norm. In the early days of testihg 
it was customary to express an individugl's result by 
the difference between the menta) age and the chrono- 
logical age. Thus our first boy would have been said 
to be ‘one year advanced’, the other to be ‘three years = 
retarded’. It was soon found, however, tha? a given 
period of retardation is more serious in a young child 
than in ati older child, and that it is rather the ratio ~ 
of the mental age to the chronological age that matters. 

Hence the ‘mental ratio’ was introduced’; a boy of ten 

with a mental age of twelve had a mental ratio of 1:2, , 

and a boy of eight with a mental age of six had a mental 

ratio of 75. 

„The mental ratio was later replaced by the intelli- 
gence quotient, which is the mental ratio multiplied 
by тоо, os, in other words, the percentage that the 
mental age is of the dironological age. For example, 

a boy of nine*years and two months, who has a mental 

ә age of ten years and one month, possesses an intelligence 

= quotient, or I. Q., of 110. Clearly, since the mental 

© ge of the average child is equal to his chrono logical 
age, the average І.О. is 100. zi . 

NM. g. The mental ratio, or NI. R, and the intelligence e, 
quotient, or I. O., are thus based on the concept of &»s 
mental age. It has been found, however, that, whereas. 
intelligence develops evenly throughout childhood, thé 

+ / LQ. remaining relatively constant from yedr to year, 
there is no appreciable growth in intelligsmce after tho 

age of sixteen. 'This means, of course, that the average 
adult has a mental age of sixteen—that his performance 


o 
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at the tests does not excel that of the average person 
aged sixteen. How, then, are we to express the intelli- 
gence of an adult whose performance does excel that 4 
of the average person of sixteen? His capacity is 5 
higher than a “mental age of зіхќеср would denote, and 
t say that he has a higher mental age, a 

because there is no.such thing. 

This diffionlty has been surmounted. с We know that 
intelligence is distributed among «һе population in 
accordance with the normal curve of probability. The 


number of individuals grows less as the distance from 5 
the avelage increases; and, what is more important D 
here, there are just ‘a 


s many individuals at any point 
above the average as there are at the corresponding 
point below the average. Consequently, if we discover 

that 25 per cent of Persons aged sixteen have mental. 
ages below fourteen and a half, and, therefore, I.Q.'s 
at there are 25 per cent 
- We can then examine 


l 


К. 


E. of approximately 110. 1 


? i rms that depend. 
directly or indirectly, on the со P 


ч | 
2 Sroups or percentiles 

the best being given the rank o = R 
“rank of 1, ar! t 
tile rank of any score is the rank 


The percen- 
in which it falls. Th 


centile group 
Score with a 
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percehtile rank of бо would be bettef than 59 per cent 
of the scores of adults, but worse than thé remaining 
3 E 
40 per cent. And, ↄamong Scots children aged eleven, 
an imdividual whose scores had a percentile rank of o 
35 would be more intelligent than 34 per cent, and less 
intelligent than 65 Per cent, of the total group. 

: Тһе percentile rank is a convenient and uscful device, 
which is being increasingly employede not only in 
standardizing intelligenge. tests hut in standardizing 
other forms of examination.. It is of course a very 
different thing from a percentage mark.» ‘The statement“ ^ 

that a boy has gained 75 per cent of the possible marks 
in a test', says Macrae, 'conveys no exact indication , 
of the quality of his performance. Thesmark may be 

aa very good one or a very indifferent one; it all depends 
on the difficulty of the test. А percentile rank, on the 
other hánd, can have only one meaning, and its meaning» 
is very definite and precise." It means that the boy 
is superior to 74 per cent of the individuals with whom | 

| ke may reasonably be compared. e 

Percentile ranks—P.R.'s—can be converted into 
LQ.'s. This also follows from the fact that intelligence 
is normally distributed throughout the population, 
and that we? know what percentage of people have 
1.0.6 of any particular range. We find, for example, 

' that approximately 50 per cent of I.Q.’s are between 
go and 110; that there are 25 per cent below go and 
the same pergentage above 110; and that there are 

| то per cent below 80 and an equal number above 120. 

| Hence, as will be readily seen, P.R.’s between 25 and 

75 correspond to I.Q.’s between 90 and z1o, а P.R. of 

| то to an І.О. of 8o, and a Р.К. of go to an І.О. of 120. 

We may say, then, that the I. O., which is the formula 
usually employed £o express регѓогтапсейп an intelli 
gence test, has two meanings. For a person over 


1 Talents and Temperaments, p. 44. 
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sixteen, it denotes the relation 


of his intelligence to о 
that of other adults—whet 


her, for example, he is in the 
opulation; or the top 25 per 
ег cent, or the bottom 25 per 
рег cent. ,For a person aged 
notes not unly his relation to 
also the percentage that his 
mental age bears to his chronological age. 

dization, of an, intelligence test 
€ of statistical methods. It also 
nd labour, because, in order to 
whether І.О. or P.R.’s, we must 
Presentative sample of those for 


P are represented in their 


Proper propoitions, Thus, when a standard for 


different ages is required, a fa 


wish to find norms for adult: 


5, we must apply the tess 
to a sample that truly гергеѕе 


‘Individual’ tests of the oral Juestion-and-answer type 
do require practice and skill. 
be administered b 


how they must be a 


Pplied and vais 
norms with which th, marked; 


Measuring Intelli 

i | erm: Mea ence, where 
careful directions for the application of the new Stanford 1 
Revision of the Binet tests are given, 


p | 
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table Which enables any score to be ‘readily converted 
into an I.Q. The examiner merely hands out the 
booklets, controls she time allowances, marks, the 
* candidates’ performances or gets the candidates to „ 
mark each other's, ала then turns the scores into 1.Q.’s. 


“ 


COMMENTS 
iss e 24 
Having now seen how a modésn intelligence test is 
i constructed and standardized we can readily under- 


stand why competent judges agree that it provides a‘ 
“better measure of intelligence than any othér at our 
disposal. But we may note, that the validity of intelli-  ,. 
og) gence tests is also shown by the fact thas their results 
E are highly correlated with other activities in which 
intelligence admittedly plays a dominant part.) Thus 
they are correlated with success in those industrial, 
commercial, and professional occupations which chiefly 
require a general capacity for relational and constructive 
б thinking. They are also correlated with success én 
schools and universities. In Aberdeen, for example, 
we have fóund that, though of course some University 
students of high intelligence are surpassed in their work 
by less able buf, more industrious’ students, among the 
students as a group there is a significant relation be- 
' tween intelligence and attainment.o ^ © 
2 [Nevertheless intelligence tests are not universally 
admired. Wes have suggested earlier that one reason 
for this is the fear which they sometimes excite. Since 
what they measure is not knowledge but capacity, they 
put the unsuccessful candidate in an awkward predica- 
| ment, for he cannot explain away his poor performance 
| on the usual ground that it is entirely due to his not 
| being a‘ swot’. Self- distrustful persons аге therefore leg 
to condemn the tests in advance, or, if they do undergo 


«С 1 Cf. рр. 81-2. * 
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one, to treat it ih a frivolous manner which they can ¢ 
subsequently use as an excuse for not having obtained 
the score they desired. This attitude is fairly common, 
espécially among persons with a deserved reputation 
for ability, whith they are needlessly afraid they may 
lose. It is difficult, fer example, to resist the suspicion 
that some at least of the distinguished persons who say 
that an intelligence test has rated ther: as defectives 
did not really allow the test to do then justice. А 
2) ЗА second source of riticism is a mistaken notion 
of what an intelligence test sets out to measure. Some 
iy people ád not grasp the fact that it is a test of ability, 
not of attainment, They are therefore shocked by its 
requiring so little knowledge, and regard this'as a fault. 
ther people expect the tests to rank candidates in their 
order of merit’ in Tespect of some special ability—such 
as the capacity for drawing, or for music, or for operating 
а machine. They, too, forget that the test is a test of 
intelligenceni)And the same mistake is made by those 
who are discontented because tests Sometimes plae 
pleasant people below unpleasant people.) A Scottish 
head master, for example, recently complained to a 
public audience that in his Schoo: one or two boys whose 


y had actually got higher 
test than other. boys of 
anners, 

tests have been distrusted 
have constructed and used 
n how insecure was the 
ny of the earlier tests, and 
nfavourable comments that 
5 Was bound to provoke. 
often been claimed for the 
Persons, ignoring the fact 


them. ў Spearman. has show; 


‚ this iack of a sound basi: 
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on temperamental qualities as well as on intelligence, 
have foolishly said that intelligence tests by themselves 
are adequate criteria for all sorts of activities, and ^ 
* occupations. And this extravagant claim has naturally e 
aroused opposition.” e = 
Of the сгїїсїзпїз commonly advanced, three are 
more important than the rest. The first Is that a 
ey “ person's score in an intelligence test is fected by the 
speed with whichthe canxhink. Жаз cannot be denied. 
The number of problems in an intelligence test is, as 
| we have said, usually such that even the brightest 
candidate can scarcely complete the test in*the time 
allowed. But the fact that speed of thinking contri- ,. 
. butes to successful performance does not vitiate the 
^ tests, because only accurate answers receive any marks, 
and we,are justified in regarding A as more intelligent 
than B if he can carry out a greater amount of accurate» 
relational thinking in a given time.) 
Spearman advances another argument in defence of 
^ Sur allowing speed to affect the results of an intelligence 
test. Relying-onsinvestigations conducted by Bernstein, 
and by Hart and himself, he claims that, while any 
increase in the speed 'of a mental operation tends te be 
accompanied ћу a decrease in accuracy, still people 
Who possess the capacity for quick thinking tend also 
to possess the capagity for accuzaté thinking. The 
common view is, of course, that there is a sharp distinc- 
tion Between people who can think quickly and people 
who can think well. But, if Spearman is right, this 


view, like the parallel view that those who learn slowly 


are best at remembering, is ‘a most grave error’, based 
ature behaves 


perhaps in the false assumption that N L 
in a compensatory manner, counterbalancing each of 
our defects with a corresponding advantage. af 

Spearman also deals with the objection that a person’s 


< 1 Cf. ор. cit., Chap. XIV. 
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elligence test de ends, not only on speed 


6, but also, to some extent, on speed of reading 


He brings forward evidence іп support 
at the ability to read or to write quickly, 


like the ability to think quickly, is Sositively correlated 
with intelligence, and is therefore ‘an unexceptionable 
factor in the performance of a test. This view, how- 
ever, cannot ‘yet be regarded as established, and the 
Power of rapid reading or Writi»g may give its possessors 
an undue advantage in “intelligence tests as in other 
“~ "forms of examination. 1 i 
5) It is said, in the second place, that intelligence tests 
ху are unreliable because our ability to do them is influenced 


by education.: Ten years ago, for example, Gordon: 
arrived at the conclusion that 


ч “from the results obtained 


among children who get most of their education at 


school and very littl 


€ at home it is very evident that the 


mental tests do not measure their native ability apart 
from Schooling'.? And this has Sometimes been taken 
to-nvolve а general condemnation of intelligence tests: 


Spearman 


accept Gordon's conclusion. 


used tests tha 
which are us 


tests. And th 
his results—as, 10r “example, 


unlimited. In + 


affects che resu 


and some other PSycholcgis.s do not 

s They point oit that he 
t included many ‘information problems“, 
ually omitted from modern intelligence 


l when speed 


it d 9 
Journal of Applied Psychology vit дос ipe 1 
Journal of Experimental Psychology, Vol. XIV. 5. ч 


рр. 83 -9o. 
quoted by Spearman, op. 
ап, op. cit. Pp. 385-8. 
of Educational "esearch, Vol. VI, PP. 193-6. 
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| ^ divided a large group of children Into three groups 
according to their results in an intelligence test, and 
| found that those i8 the second and third grades had ^ 
been to school just as regularly as those in the highest... 
I „We ourselves, hošvever, are impressed’ by the evidence 
that education does'affect our ability to do an intelligence 
q test. Gordon’s research does not stand alone, "for 
Б Burt and otBers have reached the same conclusion.? 
But the fact—if it be afact—tha education affects our 
ability to do intelligence tests“does not entail either that 
the tests do not measure intelligence orthat they measure 
something more, for it may well be that "education 
influences our ability to do.the tests for the simple and . 
у E Ferse legitimate reason that it helps to develop intelli- 
[ ‚ gence. Intelligence is а native trait, but it requires an 
appropriate environment in order to reach the maxi- 
mum that has been set for it by heredity. The intel- 
lectual capacity of a born genius can be prevented from 
developing by damage to his brain during childhood, 
| " Sind, conversely, the growth of every one's intelligence 
| is no doubt assisted by suitable schooling.* 
| C)  Athird'criticism is that performance in an intelligence 
test Is affected by enlotional mood. To this Spearman 
replies that Servousness and lack of self-control tend to 
be reperted more of those who do well than of those 
who do badly at һе tests. Егойї results obtained 
from persons of all ages, all social strata, and all grades 
of intelligence, he concludes that *on tlíe whole, the 
truth would appear to be that insufficiency of will 


power, nervous temperament, and susceptibility to 
complexes do handicap people in the prolonged, familiar 
i 1 Cf. Burt, op. сіє, P- 183. ‘ 


2 avidence supporting this view, cf. Jennings The Bio- 
Nye of Hurzan Nature, pp. 167-8; Thomson, Instiret, 
Intelligence and Character, рр. 216 sqq.; and The Тшейіу- 
seventh Year Book of the National Society for the Study of 

vei Education. Part I. с 
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and monotonous ‘occupations of ordinary life, but have 
no such effect on the brief, novel, and interesting 
performances constituting the tests’ As a general 
statement, this is undoubtedly true. Most People, 
including nearly all children, do find intelligence tests, 
when they are actualiy engaged in. them, enjoyable 
tasks: emotional hindrances are only rarely encountered. 
But here, as in any other form of examination, ‘nerves 
‚ do place some peoplevat a disadvantage, just as they 
doubtless help others. «Their number is admittedly 
Small. We do not dispute the fact, which experiments 


have established, that in intelligence tests most individ- 
. uals, whether children 


(or, for that matter, hel 
Nevertheless, there is the odd individual who is so 
resistant or tiniid that he does not do himself justice. 
The moral, however, is not that intelligence tests 
should be discarded, but that it is part of the technique 
of testing to prevent or dissolve those emotions and 
attitudes that spoil a Person’s performance, In short, 
the examiner must establish rapport with.th^ examinee. 
Fortunately, this is usually not at all difficult, for, 
if the examiner is genuinely in.eresteq and friendly, 
and establishes а sympathetic and Understanding 


relationship with whomever he jg examining, most 
people enter conádeatly and w 


test. Certainly, it is more difficu 
and co-operation of the timid, sullen, resistant or éther- 
wise exceptional individual. But this only ineans, as 
Terman has so often insisted, that the competent 
examiner needs more than the relevant Scientific know- 
ledge, that he must also possess intelligence, judgment, 
psychological insight and Personal adaptability, and 


tiat therefore not everyone is fit to.apply intelligence 
tests. 


lt to win the confidence 


1 Op. cit., p. 330. 
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* We do, of course, differ in our inBorn powers; but let it not 
become an inhibiting idea or an overweening obsession 
С. A. Mace: The Psychology of Study. 


TPE use of fatelligonce tesa has revealed many 

important facts about thé distribution and growth 

of intelligence, and about its connexion with other 
т 


. aspects of human behaviour. 


) THE DISTRIBUTION OF INTELLIGENCE 


We have already said that intelligencé is distributed 
in accordance with the normal curve of probability.“ 
The number of individuals grows less as we move 
| from the average in either an upward or downward 
^ Grection, and there are just as many individuals „at 
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. У 5 Р 
any point above the average as there are at the Corres- 
ponding point below it. 


9 understand the normal curve more precisely, let 


. ү 297% 
us suppose that we throw ten coins 1,024 times, and 


that we count the number that turn up each time. 


The table (on p. 65) represents the probable results. 
һе most frequent number of heads is 5, While 4 
and 6, 7 and 3, 8 and 2, 9 and т, and 10. and o, appear 
with equal but decreasing frequency. From these 
figures we can construcithe curve shown in Figure 1, 

~ "wwhich is the normal curve of probability. 

Many Sariable traits of human beings are distributed 
in accordance with this curve. The height of men of 
the same race-provides an example. Common observa- 


8 


Frequency of Occurrence 
8 
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Fic. 1, 


en, for such 
measurements closely follow the сугу; қ 


б е of ility. 
1 Cf. Sandiford, Education. Psychology, р. ieee | 


о 


м 


ake 


а 
°°) FACTS ABOUT "INTELHIGENGE ' 67 


Thele is abundant evidence that intelligence is 
similarly distributed. Many years ago Terman found 
that the, intelligence quotients of 1,000 unselected 
childrén followed the normal curve,' and this finding 
has been corroboratéd by himself and By many other 
investigators. In ^1021, for exathple, Thomson found 
that 2,710 Northumberland school-children had the 


following inteligence quotients*: = 
792 е * 4 
LQ. | f "Sumber of children 
> Below 6o “ты 8” 
61- 70 83 
> 71- 80 3 „226 
81- 90 475 . 
91-100 644 
101-110 596 
111-120 * 400 
121-130 180 
is 131-140 65 т 
Over 140 11 
3 e % 
а 
" ToTAL 2,710 К 
а — 


The curve that these figures yield is shown in Figure 2; 
and its resemblance to the norma! curve in Figure I 
will be readily seen. 4 ҒА. | Ж В 
Knowledge of the way in which intelligence is dis- 
tributed is of importance. As we saw in the last 
chapter, it enables us to say in what grade of the com- 
«v any individual's І.О. places him: Of course 
munity any individual's р x ; 
icf, The Measurement of Intelligence, p. 66, and (with 
Merrill) Measuring Intelligence, p. 37, where the distribution 
of intelligence among 2,904 other children is 'recorded. Cf 
also Macmeeken, The Intelligence of a Representative Group 


of Scottish Children. 
2 Cf. Instinct, Intelligence and. Character, р. 173. 
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Humber of Children 


28 


100 


p Gl 
— 8 3 у 
° so 60 . 0 —36 i09 ШО 120 130 HO 150 1 
Intelligence Quotient 
Fio. 2. 


since the distribution is 
we make are all bound t 


a sharp line of demarcation at any point. But if we 


Thomson’s test, for example, 1t | 
with an J. Q. bove 130 was in 
the top 3 per cent, each child with an 1.0. above 110 
Р 25 рег cent, and ѕо оп. And the follow- 
ing divisions, provided they are not regarded as a D 


sharply defined angl immutable classification, have been 
found useful in practice: 


10. | Percentege of Cases 

Above 130 2 

Aboye 120 Io 1 | 
Above 110 25 
90-110 50 
" Belew 90 25 
Below 80 * 10 

Below 70 2 ! 
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If web use this table as a rough guide, we may say of 
an individual with an І.О. of 112 that he is in the top 
25 per cent of the population; of one with an I. Q. of- 
„9 thiit he is in the middle 50 per cent; and of опе with, 
an І.О. below 70 that he is in the bottom 2 per-cent,? 
44 , 
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INTELLIGENCE AND HEREDITY 
. The use of intelligense tests has also shown clearly 
that intelligence depends on }eredity. The most con- 
vincing evidence of this fact is to be found in. the 
following table, which has been compiled by Bandiford 
from the researches of Wingfield and others.? It <s 
gives the coefficients of correlation fer intelligence 
among groups exhibiting different degrees of blood 


relationship. 
Groups Correlation Coefficient? 
Identical twins . E 
9 Like-sex twins 82 e 
Unlike-sex twins. 590? 
Ordinary brothers and 
sisters, s 50 * 
` > 
Cousins 27 
5 , Unrelated children E 790 


1 This table, although exhibiting а normal distribution of 
intelligence, will be seen to be slightly different from that which 
'l'homson's figures would provide; in particular, the percentage 
of cases with I. Os above 130 and below 70 is smaller. The 
distribution of 1.Q.’s, which depends on the degree of the 
nof the scores, differs for different tests. If a group 
given two different tests, the order of their scores 
tially the same in both, but in one the scores 
round the average than in the other. 


nd 


dispersio: 
of people be 
will be substan' 
may cluster more closely 

" Cf, Sandiford, op. cit., p. 48; and Wingfisld, Twins a 
Orphans : The Inheritance of Intelligence. © 

3 When the correlation is perfect and positive, the coefficient 
when there is no correlation, itis 2. See pp. 8-9. 


«е is x; 
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In other words, the amount of resemblance in intelli- 
gence varies from a coefficient of o for unrelated 
individuals, to a maximum of “0 for identical twins. 
Intermediate values are found in accordance with the 
genetic relationship of the individuals. Therefore, it is 
argued, intelligence is &n inherited trait. 2f 

Those who do not know how careful the investiga- 
tions into this matter have been may sczgest that the 
great resemblance among chiltren of the same famil; 
is wholly due to the Similarity of their environment. 
Zut such a suggestion would conflict with a number of 
facts. First, twins exhibit a greater degree of resem- 
blance than other brothers and sisters, and yet the 
similarity of their environment is not significantly 
greater. Secondly, twins are as alike in intelligence 
at the age of five as they are at the age of sixteen. 
Thirdly, differences in intelligence are found among 
children of different heredity who have been brought 


attained to intelli% 


ere mostly the sons 
с ts, and particularly 
ducation Provided, the two schools 
seemed to be on an i Nevertheless, the 
It is, of course, firm] in а- 
nessis-nherited. Various studies of defective naler kn 
on generations haig Pede. this fact plain, Cf. Estabrook, 
‘he Jukes in 1915. е Jukes’ have had a соп 
C^ vice, crime; and feeble-mindedness а 
S Ey рН million dollars). Cf. also 
, . sqq., init 
and Genetic Study of 1280 Сару of ава. 80 55 gA ср 


% 
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boys at the preparatory school obtaifled much higher 


scores in the tests.* 


A sirhilar investigation was conducted by Pressey and 


Ralstoh. They gave an intelligence test to over 500. 


children and compared the children's scores with their 
fathers’ vocations». This compaifson revealed that the 
children whose fathers were engaged in professional ‘or 
executive works were, as a group, markedly superior to 


+ tose whose fathers were engaged іп manual work.? 


And analogous results were obtained in a further 
investigation involving nearly 6,000 children.* Wu" 
We must, however, be cautious in dealing with 
these results. No doubt the intelligence of children is 
positively correlated with the vocational status of their 
parents.“ No doubt, too, the influence of differences 
in social environment on intelligence is bften exagger- 
ated.) Nevertheless we must not blind ourselves to- 
the fact that intelligence has a much greater chance of 
being developed among children whose parents are 


wealthy and educated than among the children f 


penurious lebouress. In short, the positive correlation 
that has ben found to exist between intelligence and 
socio-economic status: does not, by itself, afford any 
conclusive evidence of the relative influence on 


intelligence of heredity and environment. 


ә 5x - 

1 Burt collected corrcborative evidence during his London 
experiment. Cf. his Mental and Scholastic Tests, рр. 190-2. 
? Cf. Journal of Applied Psychology, Vol. III. pp. 366-73. 

3 Cf. Book, The Intelligence of High School Seniors. 

4 nfirmation of this fact is to be found in Terman’s 
кы 1.0.5 of 2904 children in Measuring Intelligence, 


pp. 48-50. 


5 Lawrence, 
the same envir 


found that even among orphans who had had 
onment from a very early age Were wes зот 

ation between {пе intelligence of children and the socia 
Run their parents. Cf. The Relation between Intellig:nce 


and Inheritance. Š 


m 
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It has often been claimed that racial differences in 
intelligence Support the view that intelligence is an 
inherited trait, If intelligence did not depend a 
heredity, children of different races brought up in the 
Зате environuient should obtain similar scores in an 
intelligence test. Buy the use of-the Alpha — iE 
tlie American Army showed that there were mar Be 
differences among the 12,492 white recruits who had 
been born in foreign countries, Brigham has ерше 
the Percentage of reccuits of cach nationality tha 


€xceeded the average native American. The order 
of merit is as follows: 


England,, бу | Belgium. 35 
Scotland * 59 Austria 28 
Holland .; 58 Ireland. . 26 
Germany * 49 Turkey 25 
Denmark 48 Сгессе + 21 
Canada 47 Russia 19 
Sweden . 42 Italy e 4 o 
Norway . + 37 Poland. ze 12 
These results, ho 


recruits of diffep. 
differences in 


à, A Study of American Intelli; 
kin 


з 


4 


4 


E 


-sial background 


'environment wi 
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studied over 10,000 white American s&hool pupils, also 


reached the conclusion that there were significant, 
innate, ‘racial differences in intelligence arhong them; 
and similar results have been obtained by Terman and, 
others. Nevertheless, it is possible thé the various 
national groups testtd in the Usited States have not 
been representative samples of their different natioris, 
and that they dave differed from each other in their 

'There have been many cog: parative studies of the 
intelligence of white and coloured «groups whose, 


‘education has been approximately equal. Рговеу and 


Teter, for example, applied tests to 120 coloured 
American children, aged between ten, and fourteen, 
and compared their results with those of 2,000 white 
American children, They found that, on the average, 
the coloured children were two years behind the white 
children.! And similar results have been obtained by 
Derrick, who tested white and coloured university 
students, and by Arlitt and Murchison. " 
There are, then, many indications that intelligence 
depends or? heredity, and no evidence whatever that it 
depends solely or rnaisly on environment. This is not 
to say that environment has no influence on the level 
of a person's intelligence. But the view that uniform 
ipes out individuals diterences ір alto- 
while the facts that point to the 


«г 


gether unjustified, ‹ ў I 
important influence of heredity are impressive.* 
^ 


1 Cf. Journal of Applied Psychology, Vol. III, pp. 277-82. 


2 As we Suid before (p. 63), although heredity -letermines the 
limit of intelligence that we can reach, it alone cannot determine 
the degree that we actually attain. We may not fully develop 
our innate:capacities, On the whole subject of heredity and 
environment in relation to intelligence the important sourceg. 
book is Intelligence : Its Nature and Nurture, whose two volunr.s 
constitute the Thirty-Ninth Year Book of the National Soctety 


far the Study of Education. 
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This being so; it is depressing to lcarn that parents 


whose children are dull are more prolific than those 
whose chilaren are bright. Yet such is the evidence. 


Dawson, for example, applied intelligence tésts to 
E 


1,239 Glasgow children of approximately the same 
social status. He found that the visth-rate was Шү 
іп the families to which the dull children belonged, 
and, although the fatalities were also higher, the number 
of survivors was -фгеатег., Апа, other research--; 
especially those of Cattell, have led to the same result. 
They suggest that, if the Present positive correlation 
between dullness and size of family continues unchanged, 


а slow but serious decrease in the intellect of the whole 
population will ensue. 1 3 


INTELLIGENCE AND AGE 


Тһе results of intelligence tests have confirmed the 
obvious fact that intelligence grows, But they hive 
also led to the conclusion, which is Perhaps somewhat 
surprising, that this growt 


h ceases about "the age of 
sixteen. "Тһе exact age is di 


fifteen; Otis and Monroe fix it at eighteen, But most 
users of tests ave “greed 


that intelligence matures at 
some such age as sixteen, 


~ This view is based on a Study of the scores that 
people obtain in the te. 


a test, in which the 


Cf. Dawson, British Journal of Psychology, Vol. XXIII, 
PP. 42-51; and Cattell, The Fight for our National Intelligence. 
? British Journal of. Psychology, Vol. XII, pp. 128-41. 
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v 
с : Age Average Store 

^ 11 9 131 a 

E^ 12 144 ° 
18: ісі Ө * am 
Ma ә174 © 
15 185 „ ® 

ы 15 189 с & 
— 2 57 189 


а. 


‘Thomson has recorded the following scores in the Otis, 
Advanced Test!: ° 


Age * Average Score | Age Average Score 


10 55 18 2130 * 
іи % 68 19 130 
12 80 20 2 130 
13 90 21 130 
y 14 100 22 130 
15 gi EB 23 130 ж 
16 |» 120 24 130 ; 
17 128 e — -- E 
" 


Тһеве are but two examples of the abundant evidence 
concerning this matter. It is firmly established that 
our ability to do intelligence tests shows no improve- 
ment &fter our, middle teens. B el 

Thomson, however, is inclined to doubt whether 
this discovery entails that intelligence reaches its 
maximum at this stage of our life. He thinks that 
scores in the tests may cease to improve, not because 
intelligence ceases to grow, but ‘just because it is 
impossible to make tests which both are “hard enough. 


to extend the older cleverer subjeets and also die 


21 Instinct, Intelligence and Character, P 222. 
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| Р me 
confined to commun knowledge for their materials’. € 


In his view, ‘if tests could be devised and standardized 
which wouid give a fair chance to the superior intel- 
.lects to show their Powers of abstract thinking, they 

would be found to БО оп developing for years after 
sixteen 72 Ў - 

‘It. may be that Thomson is right. But he has, 
perhaps, little evidence that existing tegts do not give 
“a fair chance’ to Superior intellects over sixteen. ^ 
believes that their results are possibly distorted by the 
influence of speed, Dealing with the scores obtained 
by persons of different ages in the Otis Advanced Test 
Where, as we have Seen, 130 is the average score of 
persons of eighteen, and is not exceeded by older people, 
he suggests that perhaps 130 is ‘not the limit set by 
intelligence but by speed’.3” This suggestion, however, 


is difficult to accept, because many individuals, as 
Thomson himself frankl 


impossible for апу one to secure higher marks. Still, 
Thomeyn's contention 


true. We сап only say, in his o 
ment finds it impossible tod 
LAt whatever age intelligence reaches its limit, there: 
is clear evidence that growth of i 
rapid at the beginning than later, 


1 Ibid., р. 223. 

? Ibid., p. 225. 

3 Ibid., p. 222. Thom: 
ate 


З Son also seems't. ё 
it must be a defect in es О suggest here tha 


t to involve 5 eed 7 d 
But we have already азај With this pone e g ey 
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tends’ to remain constant. Althduqh his intelligence 
grows, its relation to that of his contemporaries does 
not appreciably change. The boy who is cleyerer- 
than another during childhood normal! retains this» 
advantage throughout the rest of his теу а 

A question of sorde interest and importance is whether 
intelligence, having reached its maximum, thereafter 
declines. There is a conflict of evidence. Foster and 
Тауіог, who applied tests to 733 persons, ranging in 
age from ten to eighty-four, reached the conclusion that 


intelligence remains at its maximum level—at any rate 
until the onset of old age.! Their results?indicated 


that older people fail, not in the capacity for relational o 
thinking, but in the power of memorisirg. - 


On the other hand, tests applied to over 15,000 o 


officers in the American Army revealed а continual 
decrease in score as the officers increased in age from 
twenty to sixty. These results are perhaps unreliable, 
The differences between the average scores of officers 
cf different ages were small in comparison with those 
between tle scozes of individual officers of the same 
age; the simples of the different ages may not Kave been 
representative; and t&e older men may not have entered 
whole-heartedls.into the testing.“ Some corroborative 
evidence, however, was afterwards obtained from an. 
investigation in which 823 persons, varyingein age 
inety-live, were tested. This investiga- > 


from five to ni | ‹ Th 
tion "led to the conclusion that intelligence remaifis 


constant ‘throughout the twenties, and then begins to 


1 Journal of Applied Psychology, Vol. IV, pp» 39-58. 


а 
the official report declares, for unstated reasons, 
d decrease in scores cannot be said, on the 
information, to point to a decrease, f 
Quoted from Spearman, The Ab‘lities 


2 At any rate, 
that the ¢ontinue 
basis of the presen” i 
intelligence with age. 
of Man, р. 372 2 | 

Е* А : А 


“or subnormal intel] 
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fall.! It also inditated that persons whose intelligence 
is initially high decline more slowly than those of normal 
igence; for exarhple, the boy who, 
án. bis youth, is in the top Io per cent, would still, at 
the age of eighty, be more intelligent than 50 per cent 
of adults, But, as wethave said, tlie: evidence on the 


Whole of this matter is at present equivocal, and 
judgment shov!d be suspended. s 


c 


5 INTELLIGENCE AND SEX 
Intelligence tests have failed to disclose any significant 
differences in, intelligence between the sexes. Burt 
did indeed find that, among nearly 3,000 London 
children, the girls 


in favour of the boys; but their 
overy i i ards fourteen the superiority’ 
it y Mounting.’ And he thinks 
that it sports the view that in intelligence, 45 in other 
respects, girls mature more quick’y than boys. But, 
on the whole, he does not regard the. difference as 
significant. б 
Other investigatórg: have reached the same conclu- 


sion.3 The average scores of the sexes seem to coincide, 
аг] there is ño clear evid 


е і ence that the members ої one 

Sex exhibit more variation in intelligence than the 

members of the other, 

хым 5 апа Miles, American Journal of Psy 
Mental and Scholastic Tesi 
t. Terman, The Measu; 

and Terman and Merrill, 

Pressey, Journal of Applied 


chology, Vol. 


ts, р. 193. 

rement of Intelligence, рр. 68-71, 
Measuring Intelligence, P. 34; and 
Psy hology, Vol. I, pp. 323-40. * 


т 
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INTELLIGENCE AND OCCUPATION 


> 


Ire the First World War, as in the Second, Amérjean, 
recruits were drawn from a great varieti* of occupations. 
Accordingly, theirsscores in tha intelligence tests pro- 
vided valuable information concerning the different 
degrees of injelligence found in different occupational 
groups. They showed, as we might have expected, 
that, in respect of average intelligence, the professions * 


e 


were at the top, and the unskilled manual occupations 


at the bottom. For example, the average clergyman 
excelled the average photographer; the average photo- 
grapher excelled the average butcher; apd the average 
butcher excelled the average labourer. The results | 
also showed, however, that the range df scores in any | 
one group was considerable. Although the average, 
physician was more intelligent then ‘the average filing 
clerk, some of the filing clerks were more intelligent 
than some of the physicians.* 2 

Other inquirigs have been made into this matter, 
and they; too, have shown that occupation: can be 
arranged into a hierarchy according to the degree of 
intelligence that they demand. Burt, for example, has 
drawn up a provisional scheme in which the commoner 
occupations are divided into eiglit classes, and this: 
scheme, although admittedly tentative, has been found 
usefal as an,aid to vocational guidance." Of cousce, 
the degiee of intelligence that any, occupation requires 
depends not only on the nature both of the work itself 
and of the course of training involved, but also on the 
amount of competition in the occupation at any parti- 
cular time. For these reasons, Burt’s scheme has been 
found to need some modification, and Lew lists of the 

1 ор. cit., р. 70. E 
: GE Bu 4 ду in "оспа Guidance, рр. 4-7: 


' s C£. Macrae, Talents and Vemperaments, рр. 158-63. " 
A s 
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different intellectva 
have been prepared. 
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INTELLIGENCE AND CHARACTER 


г Ел . 
Apart from the well-known temperamental „traits 
that accompany the various types of mental deficiency, 
there аге no ‘doubt many other interesting relations 


' — 
between intelligence and chazacter. But our know- 


ledge of them is at Preset uncertain and incomplete. 
Nevertheless, опе or two facts have been disclosed by 
the use of intelligence tests. Burt found, for example, 
that 80 per cent of delinquents are below the middle 
ine in intelligetice, and that at least 8 per cent are 
mentally defective, whereas the corresponding percen- 
tages in the whole population are so in the first case, 
and between 1 and 2 in the second.? And his conclusion 
that subnormal intelligence is а notable factor in the 
production of crime has been borne out by many other 
inqairies, Р _ 

This (onnexion between crime and а low degree of 
intelligence is not surprising, because, where intelli- 
gence is lacking, it is impossible to establish a self. 
controlled and well-organized character: ‘The defec- 
tive child’, as Burt Says, ‘is without the necessary 
insight 1o perceive för himself, or to hold effectively 
in his mind, that what tempts liim is dishonest, and 
that dishonesty is Wrong.'? In other words, the born 
simpleton falls into Crime, because crime is, after 


А Handbook of Vocational Guidance. 


Delinquent, РР. 206 sqq., where the 
sensational statistics of some Ameri i 1 


given. A person is тера 
Т.О. is below 7o. 
3 Ibid., p. 301. 


minima of different occupstions , 
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all, usually just а stupid way — one's 
ends.! " 

Regarding other"relations between intelligence, апе 
character, there is some evidence that the bright persex 
is more willing to take the lead, more eager to break e 
new ground, andnfore disposedeto talk, than the person 
of average intelligence.? It also seems probable that 
intelligence іэ positively. correlated witl? freedom from 
ental inertia. The highly intelligent person is active, 
and he can pass from one task or train of thought to 


. 2 


, another with ease and rapidity.? ` 


в 
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9 a © 
Damage or disease of the brain has long been known „ 
to cause mental disturbance. In general paralysis, for 
example, where there is a gradual decay of the nervous 
system, the patient’s mental life is reduced, towards 
the end, to the simple perceptions that he enjoyed as a 
haby. Improper functioning of the endocrine glands 
also affects our mental capacity. Forlinstance, a child 
who suffers from an uncorrected thyroid deficiency is 
a person of low intelligence who can perform only, the 
simplest tasks. ^ жен 
There is evidence that other physical defects impair_ 


one's intelligence. Sandwick appíied an intelligence 


test to 423 students; and then subjected the highest 40 
and the lowest 40 to an exhaustive medical examinatici. 
He found that 52 per cent of the highest 40 were free 


i 4 
from all defects, while none of the lowest 40 was so. 
ие, incompatible ^ 
harged with lack 
percentile in 


1А high degree of intelligence is not, of co 
with criminality. Satan has never been с 


and Goering was found to be in the top © 


ree a But the researches of Burt, Healy, and others E 
have all show that most knaves are also fools. Cf. pp. 80-52 
below, Nelson, Personality and Intelligence. 


45 ап, The Abilities of Man, Chap. XX. З 
‘Sonal of Educational Research, Vol. I, рр. 199-203. ^ ' 


P “Ҹ 


82 INTEULIGENCE TESTS 
But this result relates to Persistent defects, not to 
ordinary transient illness, which seems to have little 
wor no effect! Dawson applied intelligence tests to 
4:977 children in the Royal Hospital for Sick Children 
in Glasgow. On the whole,’ he says, ‘it was only in 
cases where there was Uisease of the ductless glands or 
of the brain that there was appreciable departure from 
the normal in intelligence.“ 1 


She, weight, size of head, etc., 
Where the results have had any 
they have pointed to the existence 


he correlation between: intelligence and 


£x 
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CHAPTER VII ^ ^ ose 


THE USES OF INTELLIGENCE TESTS e 


е 
*'The intelligence tests now in use have proved of the greatest 


value in actual practice.’—C. S. Myers: Industrial ‘Psychology 


in Great Britain. > * 


E have now dealt with the essential nature. of 

intelligence, with the manner in which intelli- 
gence tests are constructed, and standardized, and with,, 
the main facts, about intelligence that the use of tests: 
has revealed. We conclude by considering the practical „ 
purposes for which intelligence tests are being profitably 


employed. ; 


( THE DIAGNOSIS OF MENTAL DEFICIENCY 


4 2. 
Intelligence tests are widely used’ by psychologists 
and school medical officers in the diagnosis of mental 
deficiency. Individual tests are usually chosen,, and, 
"s Terman-Merrill New Stanford 
Simon Scale is now becoming 
well as in the Unitea 


among these), the 
Revision of the Binet-Sim 
the most popular in Britain as 
States. ° Р 1 
Obviously; in examining suspected cases of méfical 
Lecken, standardized psychological tests are much 
better than unctandardized amuse e prob- 
lems made up by persons with no psychological or- 
statistical training. Idiots, imbeciles, and lower-grade | 
mental: defectives in general, can probably be detected 
by the crude, rule-of-thumb methods that used to be 
common. But to rely on such methods to determine 
person shall be-ranked^as a mental defective 
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or as a border-line Case is like usi 


ng a home-made and 
inaccurate 'yard-stick fo 


T measurements that require a 


Im the diagnosis of mental deficiency, as өү 
“Tönnexions, intelligence tests сап give much valuable 
information about tha, à 
‘his intelligence, for We can observe not only his 

lso his Performance in the various 
test is composed.) We 
Precise nature of his wrong answers— 
h or merely inaccurate, and 
whether they exhibit those 


automatic repetitions that 
are a frequent symptom of deficiency, 
9 


° 


( ТНЕ GRADING oF PUPILS Ж 


tests are being 
In many scho 
d by means о 


increasingly used to 
ols the children are 


f intelligence tests ar 
Soon as they ente; , Three grades are usually employed; 
there is a ‘bright? group, а ‘medium’ group, and a 
' dull group, and the 


Tesnectively an enriched 

the regular Course, and ‘a: simplified 
Ssifications аге always 

:egarded as merely" Frovisional, land a pupil may be 

moved from one 8roup to another, it is found that in 

pr?rtice very tittle i 

\ The value of this 


à application 
of course, that it 


Secures classes 
rings together those who should be 
together. \ Of course 
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pupils $nto groups according to théirtintelligence, and 
| ^ then to subdivide these groups according to age. 
Under the usual system, by which pupil often tend 
do be grouped merely by age without regard to irttélli- ^ 
gence, it is customary to find wide Differences of 
ж intelligence in the same class. This usually has the 
Е result that the pace of the class is the pace of its 
weakest membqrs—that the bright pupils are held back 
bysthe duffers, anch placed*in danger of developing slow 
and slothful habits of work. The boy that can quickly 
ussimilate what he is taught has to sit, patiently while 
the topic is repeated and amplified and elucidated for 
the slow-coaches. Не therefore works at low pressure, 
and—what'is worse may become accustoified to do so. „ 
9 Moreover, if a class of unequal ability is bad for the 
bright pupil, it is also bad for the dull one, because, in 
the long run, no one is helped by being pitted against 
people with whose ability his own cannot really compare. 
í If a person is always straining, or being driven, to do 
« something that lies beyond the reach ,of his powers, 
| he becomes confused and despondejit. No doubt 
healthy rivalry is a valuable stimulus even. for the 
dullest among us. But there is much to be said against 
requiring people to attain the impossible. Consequently, 
а when school pupils are graded according to their ability, 
the dull as well as the bright are being sensibly treated. 
Still, it is the bright, pupils that benefit most when 
classes are arranged to secure approximate equality «2 
intelligence as well as of age. Mnvestigation has shown 
that, where there, is no grading by ability, clever 
children afe more often retarded—in lower classes than „~ 
their intelligence warrants—than dullards. This is 


1 n small country schools this plan naturally cannot be put 

into effect. Nevertheless, even in these schools the pupils“ 

intelligenze should be assessed, so that their school-work'and 
be made appropviate to their capacity. 
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because they get through their work without causing, 
the teacher any concern, and so tend to be overlooked. \ 
It must бе remembered that, ifswe wish to subdivide 
` an “unselected group of adults, or of children of the 
Same age, Шйо three or more approximately homo- 
geneous sub-groups, these sub-groups cannot be equal : 
іп size. This follows from the fact that, since intelli- 
gence js distributed in accordance with the normal 
curve, the number of individuals in the middle rangg is 
much greater than’ the number at either extreme. 
Among Thomson’s 2,710 children, for example, 1,249 
had І.О between go and 110. Usually when children 
, are subdivided into approximately homogeneous groups, 
- 20-25 per echte are placed in the ‘slow-moving’ group, 
50-60 per cent in the middle group, and 20-25 per cent 
in the ‘fast-moving’ group. е ЕР 
Lune tests can also play a valuable part in 
xaminations for’ entrance to secondary schools. When 
such examinations are composed solely of tests of 


attainment, boys and girls that lack the ability required. 


for secondary }ducation are sometimes propelled into 
secondary schools by high-pressure coaching and cram- 
ming, and their subsequent school-life is a burden to 
themselves and their teachers. N The value'o£ intelligence 
tests in this connexion has long been recognized by the 
Ministry of Education, which many years ago made 
them the subject ofaspecial report. For their historical 
f»terest, and because they remain apt and autiorita- 
tive, two paragraphs of this report may be quoted: 


‘The Rradford Educ: 


ation Authority in 191 
adcpted, for the pur Steers бут eee 


ted, Pose of junior scholarship 
examinations, a number of the written group tests 
, first used in 1011 for an early research at Liverpool. 

7 "Two years later, at the request of the Northumber- 
land Education Authority, Professor Сой зу 
Thomson devised a set of group tests for much the 
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sam? object in what was one & Ње most notable 


experiments on the subject in this country. It had 
been’ observed that nearly one-third of the schools, 


in the county of Northumberland Presented па 


candidates for the ordinary scholarship exafinations 
in English and^ Mathematics.© These schools were 
largely small schools in isolated rural districts, such as 
the Cheviotsvand the Dales; and it appzaredepossible 
shat, from lack ef Һот culture, of town life, and of 
teaching facilities, many of the best county pupils 
might be handicapped in essay-writing and arithmetic. 
Three thousand children were accordingly tested; and 


it was found that many of the most анс mis pupils 
unty. This ~ 


resided in the remoter areas of ther с 
early experiment was so successful! that a grovp- 
test of intelligence has since been introduced on every 


* occasion into the Northumberland examinations for 


such scholarships. 
Similar difficulties have been encountered by 


‘ther English education authorities; and have been 
dealt with experimentally by simile: means.“ Dr. 
Ikin, Edücation Officer for Blackpool, has gested a 
group of one hundred Scholarship candidates for Junior 
County Séholsrships with five of the better-known 
groups: tests (the Terman, Otis, 
Simplex, and National Scale respectively). At Rugby, 
Mr. Vaughan has applied a set ec 
in London, fist to certain selected forms and later 
to the whole of his school. At Cheltenham Grammar 


School, Mr. Docson has applied the same tests (with 
others) both to the entire school and to candidates for 
scholarship and entrance. These are but a few of 


the mere notable experiments upon these lines. 
1 Of twenty pupils Selected solely on the ground of intei 
nine took first place int 


hools, and eleven tock second or third places. 


gence” test3, 
secondary sd 


Northumberland, . 


of group tests, devised - 


heir respective classes in 4 


ne 


examinations disagree, subsequent study of the 
children shows that the test has often revealed inborn 
ability’ whz:h the scholastic examinttions failed to 
detect, owing to the chile?s lack-of. opportunity, at 
School or at home, for acquiring the necessary know- 
edge. None of the investigators, however, has as yet 
claimed that intelligence tests can do more than 


^ Secondary School he must possess a certain minimum 
of educational knowledge; and this is to be gauged, 
р not by a test. of mental Capacity, but by a test of 


with examinations for entrance into universities d 
training colleges, >) Columbia College vite Columbia 
niversty and the London Day Training College for 
In the former a test 

devised by ‘Thorndike is employed, ала valuable data 
collected, : Report- 
сап of the College says: 
Test the 
9ut'on account of 
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роог scholarship. Маз been cut in half, although our 
scholarship Tequireme. 


5 h nts have beer, lifted during the 
interval,’ 


British universities would be improved by the use of 
similar tests Those of US who are responsible for 
1 Psychological Tests of Educable Capacity, PP. 37-9. 


20, ; ; 
Columbia Alumni News, Vol. XV, p. 390, quoted Ву Tham. 
son, Instinct, Intelligence and Character р. тоз. ay 
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»psychotogy in universities have allébgen consulted by 
harassed undergraduates who have scraped through the 
entrano examinatiom—perhaps at the foutth or fifth i 
| E] attempt—but cannot cope with university studies. • And’? 
we know how often a test reveals that thir intelligence, 
is altogether inadequate to university work. Macrae ¢ 
gives an interesting example of the benefit that could 
be derived frgm insisting that intending upiversity 
students should phduce evidence of ability as well as 
acquirements: ‘A girl whose sch8ol career had been 
tindistinguished, succeeded, after several fruitless 
. ‘attempts, іп satisfying the entrance regulations of "ап 
Irish university. Нег father was a membemof a learned 
profession, and it had · not occurred to vi as possible ‘ 
that his own gifts had not been inherited by his daughter. ' 
True the girl was backward in her studies, but back- “ 
wardness may be due to many things, other than lack 
of capacity; for example, it may be the result of inefficient 
teaching. «It was only after two completely unsuccess- 
fuß years spent at the university that it was decided to 
abandon the unequal struggle and to деек vocational 
guidance. «Тһе intelligence test showed that the girl’s 
тә percentile rank, among girls of secondary school 
education, was helow 10. If the test had been applied 
some years previously, a great deal of unhappiness and 
“misdirected effort might have been- prevented. 
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z ( CHILD GUIDANCE 2 


Child güidance is another activity in which intelligence * 
tests are of value. Clinics, designed to assist children 
exhibiting psychological difficulties that neither time 
nor the ordinary methods of correction" can remove 
have begn established in many cities; for example, ‘iis 

d Temperaments, т. 465. 


26 “Talents an X 
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London, Manchettz, Edinburgh, Glasgow, and- Aber- . 


deen in Great Britain. They deal, not with mental 
defectives, but with ‘problem’ chiidren at any distance 
above the border-line. Frequently, of course, the 
cause of * chiid’s unsatisfactory mental development or 
behaviour does not lie in his intellect but in his physical 
condition, his temperament, or his environment at 
home orat school. Accordingly, all thege matters must 
be investigated. Nevertheless, our wn experience. in 
Aberdeen has confirmed the fact that in every case the 
child's intelligence must also be examined. 'A lack of 
intelligence?, as Burt has said, “тау be the main reason 
for his fault, or the possession of intelligence the sole 
hope of refo*m 21 ` 

Some children a 


ouem. su 1 gence reveals itself іп 
misbehaviour as well as in Poor scholastic achievement.) 
Mfe have already pointed 


7 out that a modiguin of intelli- 
gence is a necessary, although b 


even in a person who ie po erase іп intelligence. But, 
deli Я 5 
сап produce unfortunate effects, У delinquent; dullnes 


1 Ef. Burt, The Young р) 


E а elinquent, с 
“illustrative cases are given, у 


hap. VIII, Where Many 
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are du@ more to his awareness of His ¢lullness than to 
the dullness itself.! One of our cases in the Aberdeen 
clinic fiùs been that of a boy, aged nine, who was 
34 brought because he regularly bullied his classnhates,’ 
during the morning and midday recesses. Thꝶ trouble 
auth this boy was that he was dulle and that his dullness 
had placed him іп a class with children two or^türee 
years younger than himself. Naturally, Ре was. aware 
of his. unflattering, differefice in age, and he resented 
it. Hence in the playground he employed his greater 
size and strength in attacks on his classmates—attagks 
that were prompted by a desire to redress the balance. 
The cause of some other children’s i pem isa , 
mistaken belief that their intelligences ig! inferior—a , 
belief that inhibits their activities and may become an 
obsession, With such children, the application of an 
intelligence, test, which shows that their capacity is not 
"s really below average, often proves of tlie greatest value 
both in helping to remove their lack of self-confidence, 
4 ang in preventing them from being unjustifiably dubbed 
as dunces or. loafers. К ii ч 
In still other cases, the use of intelligence tests 
— discloses that psycholegical difficulties sometimes arise 
in persons possessing a high degree of intelligence. At 
school, clever children may indulge in horseplay and | 
wi “teacher-baiting’, because the хуог ОҒ the class.is too 
easy for them. Outside school, they may be led into 
undesifable ‘uctivities because their occupation or thei 
home provides no outlet for their ability. [ 
In this matter, however, our experience agrees with 
the greater’ experience of Burt. ‘In the- young,’ he ~ 
f such children, Burt says: m dim pu ‹ 
H " nieriority, an orl whic! 
р iid aei et or which they e inceatently blamed 
7 may act as а rankling grudge against the world in general, Ur 
against thtir Juckier relatives and school-mates, (Op. cit., \ 
ye Р. 223). " 
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says, ‘graat abilityeis never of itself the sole cause оғ; 


1 T 
1a Crime. Not once have I found Барт em 
Superior cleverness under the rubric of a major factor. 


i i the real | 
» "Where it comes into play as a secondary cause, the real | 


л ituati ich 
v trouble Sows usually from some adverse situation wh 


i i i i i te 
* the child's intelligence only in Pactisassists to crea Б 


' frons а disparity between the sharpness of the oem 
ж the dullness af his Parents, ar between the child’s es 
capacity and his low class in school, or betwee 115 
far-reaching ambitions and his narrow and mam 
Yocation, or between his own cramping poverty and F 15 
comparetive wealth of the associates amidst whom n 
- high talents have thrust him. Generally, too, — 
some adde, temperamental factor some Ronan 
- instinct, some inner emotional қанай эра 
Precipitates the final outbreak. For the rest, а quics 


“a intelligence inspires the method rather than the motivé 
of the crime,’1 * 


e 
\vocar:onat GUIDANCE AND SELECTION 
EN а 


Intelligence te. 
Buidance and Selection, 
given to an individual, 


; is not the only quality of voca- 


ties also affect an individual's success, 
nto consideration, Nor is intelli- 
ctor that most influences success. 
chool man has earned a — 
anization, althaugh his p 
gence test was below 10:2 Sti ы 


t 20р, cit, p. 355.“ * Cf. I. Iacrae, Op. cit., p. 162. 


cu; \ Physique, character, knowledge, 
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+ H E 
intelligence, as we saw, enters intoóalà forms of work, 
even those where it does not play a prominent part, and 
it is desirable that aif individual should possess intelli- 
gence óf the same order as that required by his work. , If? 


E 


he has too little intelligence, he will be in@mpgtent and 


zin danger of develépmg a distressiag sense of inferiority ; 
if he has too much, he will feel himself thwarted.) е ^ 
Here again it is worth, while to quotg.a case from 
Masrae, who has фай exceptional experience in vocat 
tional guidance and believes that «o the vocational 


ddviser the intelligence test is an invaluable aid. {A 
boy who had succeeded in matriculating, kut who 
utstanding 


had not been regarded as possessing any 
ability, was placed int an Qccupation which demands , 
only modest capacities and which does,not normally 
lead to work of a more exacting kind. He was vaguely 
Yiscontented with his work, and after,a few years his 
temperamental condition became soméwhat abtlormal. 
His father brought him to a psychologist, not for 
vagational guidance, but for advice as to whether any 
form of psychological treatmentmight,induce a more 
cheerful ottlook on life. The оу performance in 
the intelligence test wis a brilliant one; his score com- 
pared favourably, with the scores «usually obtained by 
highly distinguished graduates engaged in university 
teaching. The, psychologist said «Баса much, more 
stimulating vocational objective was desirable, and that 0 
probably this, would prove a sufficient ‘cure. The 
advice was followed, and the boy, when last heard of, 
was studying foroa degree at Cambridge, where he 


© € 
appeared to be not only succes 


happy.’ | | 
Vocational selection is the technique by which mental 
and physical tests care employed to select the most 
suitafle*epplicant for a vacancy. Here, too, intellige ace 
РЯ y . bs 
Op. cit., рр. 45-0. 4 E 
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sful, but-also entirely. 


\ 4 : L 
94 , INTELLIGENCE TESTS ' 


| 
, Жн s ick asoupas 
tests are “equireé, Uspecially in connexion with occupa- , | 


tions where a high degree of intelligence is an ei um | 
able qualification. \ Many fitms are now падет ae | 
^as part of their procedure in selecting new ҒАР ge 
and theísamé practice has been adopted by the € 
Service. As early as-1926, for exanaple, nearly 4% 13 
cancidates for clerical nosts in the Civil * өт 
already undergone an intelligence test as part o nt 
éompetitive examination, and an analysis of the ВА 
lished mark-lists showed that the test correlated Е as 
closely with the candidate’s general performance th 
any other paper. 4 
” Since ше? the Civil Service Commission has n тай 
duced intel] gence tests into its selection proce T 
for many other classes of Civil Servants, including ns 
Administrative Class in the Home Civil Service aad th 
Senior Branch of the Foreign Service. - "um 
But perhaps the most striking evidence of the va' е 
of intelligence tests іп vocational guidance an- ae 
was afforded by their use in the Forces of the deed" 
nations in the Second World War. In the Forces e 
the Áxis no less than in those of the Allies tuey fo 
an integral part of the sifting procedure whereby .mi 


i itable 
‚ lions of men and women were allocated to suitab 
military duties, 
SA 
ls 


“ 


CONCLUSION A : 

| Intelligence tests, thea, have many uses. They A 
f proved practical value іп the diagnosis of 1189 | 
„Чейсїепсу, irt the grading of pupils, in the clinical s | 
| 


E $ I 5 ; and 
of ‘problem? children, and in vocational 14 ET 

selection. Wherever it is important that an indivi R alli- 
Jeneral mental capacity should be "assessed, an inte 


gence test, scientifically constructed and stancardized, 
should be employed. i? 
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